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The  Applied  Physics  Laboratory  (APL)  Reference  Library  uses 
IBM  7094  and  7040  computers  to  produce  a  quarterly  list  of  serials 
holdings  and  a  quarterly  union  list  of  serials,  including  APL's  holdings 
and  those  of  other  participating  libraries.  The  APL  Document  Library 
uses  these  computers  to  produce  an  accessions  list,  selective  bibliog¬ 
raphies  in  accordance  with  its  SDI  program,  and  reference  or  demand 
bibliographies  as  a  result  of  search  requests.  The  repertoire  of  pro¬ 
grams  used  has  been  designated  the  Information  Processing  Jystom. 
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Mechanization  nl  the  Central  Laboratory  Library  Croup  (Cl.!?)  at 
the  Applied  Physics  Laboratory  (API,)  involves  .journal  holdings,  docu¬ 
ment  accessions  lists,  an  SDI  listing,  comprehensive  searches,  infor  ¬ 
mation  retrieval,  and  the  production  of  a  union  list,  of  serials  using  tire 
HIM  1401  and  7094  c  omputers.  Plans  call  for  a  storage'  and  retrieval 
system  for  the  graphics  collection  and  a  hook  catalog.  Translations 
now  being  added  to  magnetic  tape  will  be  included  in  the  book  catalog. 

The  CLB  consists  of  a  Reference  Library  which  services  staff 
members  with  books,  periodicals,  and  reference  materials,  and  a 
Document  Library,  which  provides  staff  members  with  unpublished 
lit.erature--reports,  specifications,  visual  aids,  military  handbooks, 
maps,  and  the  like.  In  addition,  there  is  a  Translations  and  Bibliog¬ 
raphy  Service  as  a  staff  function  to  the  Librarian,  who  is  also  the 
CLB  Group  Supervisor.  (For  organization  of  the  CLB.  see  Appen¬ 
dix  A.  ) 

The  broad  division  of  library  services  at  A  PL  into  Document 
and  Reference  Libraries  is  prompted  mainly  by  security  reasons. 

The  Reference  Library  has  no  security  classified  documents  and, 


-1- 


herefore,  is  readily  accessible  to  staff  and  visitors  alike.  The  Docu- 
nent  Library,  on  the  other  hand,  has  large  holdings  of  classified  ma* 
erial,  and  it  is  physically  located  apart  from  the  Reference  Library 
n  a  security  closed  area. 

The  Reference  Library  contains  a  total  of  25,  000  books,  with  an 
innual  increase  of  2,  500  items.  Periodical  subscriptions  number  750; 
here  are  15,000  bound  volumes.  The  Document  Library  collection 
:onsists  of  140,  000  classified  and  unclassified  reports.  The  APL  in- 
ormation  retrieval  system  is  comprised  of  18,  000  reports,  with  an 
innual  increase  of  approximately  8,  000. 

Users  are  provided  accessions  lists,  an  SDI  program,  and 
:eroxed  copies  of  journal  articles.  In  addition,  they  may  request 
iterature  searches,  bibliographies,  abstracts,  and  translations, 
jsers,  in  most  instances,  visit  the  Reference  Library  but  request 
rom  the  Document  Library  through  the  preprinted  request  forms  or 
he  telephone. 

Principal  users  of  the  Library  are  the  scientists  and  engineers 
■mployed  by  the  Laboratory.  In  addition,  the  Library  has  a  large 
irculation  through  interlibrary  loans  that  are  made  to  government 
ontractors  and  other  scientific  and  technical  libraries  in  the  area. 
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II.  MECHANIZATION 


1.  CHRONOLOGY 


Documents  were  entered  on  the  1401  computer  system  beginning 
in  March  1963.  Also  in  1963,  the  Laboratory  acquired  the  IBM  7094 
computer.  Conversion  of  the  information  retrieval  system  from  the 
1401  to  the  7094  was  begun. 

Early  in  1964,  the  union  list  of  serials  became  a  reality,  with 
plans  developed  and  input  complete  enough  for  eight  libraries  so  that 
the  first  listing  was  made  in  October.  Also  in  the  fall,  the  graphics 
collection  became  the  responsibility  of  the  Document  Library,  and 
development  of  a  system  to  handle  this  collection  began. 

Beginning  in  January  1966,  DoD,  AEC,  and  NASA  reports  had 
one  hard  copy  and  one  microfiche  copy  in  file.  A  reports  lifetime 
survey  is  being  conducted  and,  when  completed,  should  give  some 
idea  of  when  hard  copies  can  be  discarded. 


-3- 


INSCRIPTION  OK  PR  Of*  KSKKS-  -RKFKUKNCK  L1HRAHV 


The  Reference  Library  has,  to  the  present  time,  limited  its 
Kited  activities  to  serial  holdings,  an  cxciton  bibliography,  a 
lations  collection,  and  a  last  of  Scientific-Technical  Journal 
i  and  Holdings  in  the  Washington-Paltimorc  Aren.  The  quarterly 
f  serial  holdings  is  issued  and  routed  to  API,  staff  members  from 

iter  tape.  The  List . Area  is  produced  irregularly,  with 

isislanco  and  cooperation  of  participating  libraries  who  provide 
eted  worksheets,  punched  cards,  editing,  and  correction:;  for 
respective  journal  holdings.  In  return  for  their  assistance, 
ipating  libraries  receive  a  copy  of  the  updated  List  when  it  is 
hcd.  The  primary  objective  of  this  activity  is  to  improve  the 
ility  of  the  Reference  Library  to  serve  the  scientific  staff  mem- 
>f  A  PL. 

( 1 )  Input  P  roc  eel  u r  e  s  for  JVls  stor  Serial  Tape 

1.  Using  the  worksheet  (sec  Appendix  H-  1),  the  periodi¬ 
cal  title.  Library's  code-,  and  holdings  (volume  and  year) 
are  recorded  for  each  title.  Cross-references  arc  in¬ 
cluded  for  titles  that  have  changed. 
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2,  Worksheets  are  then  forwarded  to  the  keypunch 
operator  who  produces  the  punched  cards  and  forw  ards 
them  to  the  Computer  Center.  From  the  cards,  a  print¬ 
out  is  produced  and  returned  to  the  Heference  Library 
for  editing. 

3.  The  printout  is  checked,  and  correction  cards  arc 
keypunched  and  sent  to  the  Computer  Center  for  addition 
to  the  Master  Serials  Tape, 

(2)  Outputs 

1 .  Journal  Titles  and  Holdings,  APL  Reference  Libre 

Quarterly,  the  Master  Serials  Tape  is  searched  fo 
APL  holdings,  and  a  listing  is  made.  This  listing  is 
routed  to  APL  personnel  and  provides  information  on  all 
titles  currently  held  by  the  Reference  Library  as  well  at 
the  volumes  and  years  covered.  The  periodical  title  is 
followed  (on  the  next  line)  by  the  volume  number  and  the 
year  in  parentheses.  An  asterisk  indicates  missing  issi 
"Current  Year"  indicates  that  only  issues  of  the  current 
year  are  maintained  as  part  of  the  collection.  (For  sam 
pic,  sec  Appendix  B-2.  ) 
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2. 


Union  List  of  Scientific  mid  Technical  Journal  Titles 
and  Holdings  in  the  Washington-Baltimore  Arc.. 


Issued  irregularly,  this  publication  currently  pro 
vides  titles  and  holdings  for  some  14  libraries  in  the 
Washington-Baltimore  area.  It.  is  printed  from  the  Master 
Serials  Tape  in  the  same  format  as  the  APL  Reference 
Library  listing.  Alphabetic  codes  (limited  to  four  letters) 
have  been  assigned  various  participating  libraries,  and  the 
code  precedes  the  holdings  for  that  particular  Library. 

(See  Appendix  B-3  for  a  sample  page,  ) 

3.  DESCRIPTION  OF  PROCESSES- -DOC UMENT  LIBRARY 

The  Document  Library  provides  automated  services  to  APL 
staff  members  in  the  areas  of  Selective  Dissemination  of  Information: 
comprehensive  literature  searches;  the  APL  Document  Library  Ac¬ 
cessions  Bulletin;  the  20-Year  Index  of  APL  Reports,  to  be  completed 
in  cooperation  with  the  Technical  Reports  Group  at  APL;  and  the 
Graphic  Catalog  and  Computer  Index. 
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(1)  Daily  Processes  (See  Figure  1) 


1.  Documents  are  received  from  T nrhn leal  Pr'.vesi-ing. 
Prepunched  accession  number  cards  and  classification 
cards  are  inserted  inside  each  document's  cover.  Any 
special  remarks  for  catalogers  such  as:  (1)  for  Ac¬ 
cessions  Bulletin  only,  (2)  for  progress  report  file  (prog¬ 
ress  reports  are  on  separate  tape),  (3)  classified  title,  or 
(4)  no  cataloging  of  any  type  are  marked  on  these  cards. 

2,  Documents  are  given  to  catalogers.  The  information 
retrieval  system  (IRS)  input  form  (Appendix  C-l)  is  pre¬ 
pared:  accession  number  and  classification  are  entered; 
abstract  location  and  content  in  the  document  are  indicated 
for  keypunch  operators;  descriptors  for  authors,  date  of 
report,  accession  number,  classification,  source  code, 
and  contract  number  are  entered.  APL/IRS-modificd 
COSATI  headings  are  then  assigned  for  field  and  group. 

The  cataloger  is  then  free  to  assign  as  many  descriptors 
as  he  feels  are  necessary  to  describe  and  identify  the  par¬ 
ticular  report.  Subject  headings  for  the  manual  card  cata¬ 
log  are  then  assigned.  Finally,  the  cataloger  dates  and  in 
initials  the  preliminary  input  form. 
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FIGURE  1 

Information  Retrieval  System— Daily  Processing 
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The  documents  and  forms  are  passed  to  the  eatalogot 
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point,  the  Accessions  Bulletin  bonding  is  assigned, 
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input  forms  are  checked  for  consistency.  (Those  forms 
for  which  there  is  a  major  point  of  disagreement  arc  re¬ 
turned,  along  with  the  document,  to  the  catalogers  for  re- 
evaluation.  )  Documents  and  completed  forms  are  returned 
to  Technical  Processing  for  catalog  card  production. 


4.  Documents  and  input  forms  are  received  by  the  key- 
punchers  from  Technical  Processing  when  catalog  cards 
are  completed.  Prepunched  accession  number  card  and 
classification  card,  input  form,  and  document  are  checked 
to  be  sure  no  mixup  has  occurred.  Prepunched  cards  are 
added  manually  to  the  new  keypunched  cards.  The  bibli¬ 
ographic  information  and  indicated  abstract  are  keypunched 
from  the  document.  Descriptors  are  keypunched  from  the 
input  form.  Documents  arc  returned  to  Technical  Proc¬ 
essing  for  circulation.  At  the  end  of  the  day,  the  daily 
accumulation  of  keypunched  cards  and  the  cards  themselves 
are  received  from  the  Computer  Center  each  morning. 

The  listing  is  proofread  by  catalogers  for  content,  spelling. 
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program  signals  (e.  g.  ,  asterisks  for  line  breaks),  de¬ 
scriptors,  and  Document  Accessions  Bulletin  (DAB) 
headings, 

6,  The  proofread  listing  and  keypunched  cards  are 
forwarded  to  keypunch  operators.  Corrected  cards  are 
punched.  Cards  are  then  filed  and  held  for  input  to  mag¬ 
netic  tape. 

(2)  Biweekly  Processes  (See  Figure  2) 

1.  Accumulated  keypunched  cards  are  taken  to  the 
Computer  Center  and  listed  on  magnetic  tape  by  an  Edit 
Program.  The  output  of  this  step  is  a  preliminary  work 
tape  and  a  printout  of  records  on  that  tape.  The  prelimi¬ 
nary  work  tape  is  matched  with  an  Alpha  Comparison  Pro 
gram  and  an  alphabetic  descriptor  tape.  Descriptors  on 
the  work  tape  are  compared  with  the  alphabetic  tape,  and 
a  list  of  nonstandard  descriptors  is  given.  (A  second 
version  of  this  step  dispenses  with  the  comparison  and 
gives  an  alphabetic  list  of  descriptors  followed  by  the 
record  number  in  which  they  appear.  ) 
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FIGURE  2 

Information  Retrieval  System- -Biweekly  Processing  i 


-II- 


This  set  of  jobs  is  put  on  the  computer  as  one  run.  The 
output  received  is  a  preliminary  work  tape,  a  100- 
character-per-line  printout  (see  Appendix  C-2),  and  an 
alphabetic  list  of  standard  descriptors. 

In  order  to  identify  the  location  of  errors  on  the  100- 
character-per-line  printout,  each  line  is  divided  into  10 
columns  of  10  spaces  or  characters,  each  numbered  from 
0  to  99  across  the  top  and  from  top  to  bottom.  This  system 
permits  the  editor  to  locate  the  character  number  on  the 
tape  without  tediously  counting  each  character  across  the 
line  to  make  a  correction.  Correction  cards  are  then 
punched,  indicating  the  location  of  the  change  and  the 
change  to  be  made,  and  the  tape  is  revised  accordingly. 

For  correction  of  descriptors,  a  simpler  method  is 
used.  A  card  is  punched  containing  the  record  number, 
the  incorrect  descriptor,  and  the  substitution  operator 
(SO)  followed  by  the  descriptor  (i,  e,  ,  $160  =  /  RADAR  / 

$,  SO,  /  RADAR  /  ).  The  computer  will  then  search  for 
the  indicated  record  on  the  tape  and  will  make  the  correc¬ 
tion. 
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2.  The  list  of  nonstandard  descriptors  is  cheeked  by 
the  eatalogors  for  misspellings,  incorrect  terms,  and  new 
words.  The  list  is  then  given  to  the  keypunch  operators, 
who  keypunch  the  terms  in  the  form  of  search  questions. 

3.  Search  questions  are  added  to  a  Search  Program 
and  are  taken  to  the  Computer  Center  along  with  the  work 
tape.  A  search  is  then  made  for  terms  against  the  work 
tape  descriptors.  Output  is  a  printout  of  each  descriptor 
searched  for,  followed  by  the  paragraph  or  paragraphs  in 
which  the  descriptor  appears. 

4.  Descriptors  are  then  reviewed  by  the  eatalogors  for 
corrections  or  additions  to  the  thesaurus.  Corrections 

are  entered  on  coding  forms  and  sent  to  keypunch  operators. 
Additions  to  the  thesaurus  may  be  made  at  this  time  or  may 
be  held  until  future  additions  are  ready. 

5.  Keypunched  correction  cards  are  added  to  the  Pldit 
program  and  are  taken  to  the  Computer  Center  along  with 
the  work  tape.  The  preliminary  work  tape  is  then  cor¬ 
rected.  Output  is  a  corrected  work  tape  and  a  printout  of 
the  records  in  which  corrections  occurred. 
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S.  The  corrected  work  tape  is  now  ready  for  SDI  search, 
DAB  search,  and  merging  with  the  Master  File. 

)  Information  Retrieval  System  Output  (See  Figure  3) 

1 .  Selective  Dissemination  of  Information  (SDI) 

The  SDI  profile  searches  are  run  biweekly  against 
the  current  corrected  work  tape.  The  output  of  the  SDI 
search  is  a  listing  of  the  profile  searches,  a  listing  of  hits 
per  search,  and  a  printout  of  the  records  satisfying  each 
search.  Each  record  contains  the  following  bibliographic 
information:  accession  number,  classification,  source, 
report  number,  title,  author,  date,  contract  number,  ab¬ 
stract  (if  available),  and  descriptors.  The  list  of  searches 
and  the  number  of  hits  are  filed.  The  printout  is  cut  to 
page  size,  and  pages  are  stamped  with  appropriate  classi¬ 
fication  and  bound  with  covers  denoting  the  highest  classi¬ 
fication.  Each  search  result  is  then  circulated  to  the  re¬ 
quester.  Since  the  processing  is  done  by  a  member  of  the 
IRS  staff,  the  SDI  results  are  circulated  about  two  weeks 
prior  to  the  circulation  of  the  Document  Accessions  Bulle¬ 
tin. 
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FIGURE  3 


Information  Retrieval  System 
Output 
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2. 


Document  Accessions  Bulletin 


The  DAB  is  arranged  by  APL/IRS-modified  COSAT! 
subject  headings.  (See  Appendix  03  for  sample,  )  To  ob¬ 
tain  a  tape  with  the  records  in  subject  heading  order,  a 
search  is  made  against  the  current  biweekly  work  tape, 
using  the  subject  headings  as  searches.  The  tape  received 
as  output  of  this  search  is  listed  and  visually  scanned  for- 
formating  errors.  If  an  error  is  found,  corrections  arc 
made.  The  corrected  DAB  tape  is  then  formated,  and  the 
table  of  contents  is  created  by  a  special  formating  program 
and  then  printed  on  multilith  mats.  The  major  field  head¬ 
ings  are  centered  on  the  page  with  group  headings  in  alpha¬ 
betic  order  at  the  left  margin.  Under  each  heading  are 
records  containing  accession  number,  classification, 
source,  report  number,  title,  author,  and  contract  num¬ 
ber.  The  table  of  contents  lists  field  and  group  headings 
by  page  number.  Document  News  and  Notes  are  typed 
manually.  All  mats  are  sent  to  reproduction  for  circu¬ 
lation  to  the  Technical  Staff. 
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(4)  Compr  ehensive  Literature  Search  Processes  (See  Figur 


A  requester  contacts  one  of  the  catalogers  either  by  phc 
or  by  an  office  visit.  The  request  is  discussed  until  the  catal 
feels  that  he  knows  what  the  requester  wants.  The  cataloger 
writes  the  request  in  search  language.  (See  Appendix  C-4,  C 
and  C-6  for  example  of  search  request  form,  query  programi 
coding  sheet,  and  resulting  punched  card,  respectively.  See 
Appendix  C-7  and  C-8  for  explanation  of  search  logic,  ) 

The  search  is  combined  with  the  Search  Program,  and 
Master  File  tapes  are  taken  to  the  Computer  Center  at  the  en 
of  the  day.  Computer  runs  are  made  at  night.  Output  is  reci 
the  next  morning.  The  output  is  in  three  parts:  (1)  a  list  of 
searches  (see  AppendixC-9)  and  search  question  (see  Appenc 
C-10),  (2)  a  list  giving  number  of  hits  per  question  (see  App 

dix  C -  1 1 ) ,  and  (3)  a  printout  of  records  satisfying  each  soar  * 
(see  Appendix  C-12).  The  printout  is  cut  to  page  size,  each  | 
is  stamped  with  the  appropriate  classification,  and  the  reque; 
is  bound  and  either  distributed  to  the  requester  by  the  interof 
mail  system  or  hand-carried  if  the  cataloger  wishes  to  diseu 
the  results  with  the  requester. 
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FIGURE  4 

iprehensive  Search  Processing 


(5)  20- Year  Index  of  APL  Reports 
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Internal  rppnrtc  lnd6X6£  rsow  b^ing  k^yput'i'ht'd.  Aitot* 
the  cards  are  keypunrhed  and  listings  are  edited,  tho  rev*  or  ( Is 
will  be  put  on  tape  and  a  cumulative  index  will  be  printed  out. 
According  to  present  plans,  annual  supplements  will  be  printed, 
and  cumulations  will  be  printed  every  five  years.  The  indexes, 
which  will  be  by  author  and  subjects,  will  contain  full  biblio¬ 
graphic  descriptions  of  the  reports  and  will  include  abstracts. 

(6)  Other  Applications  of  the  APL/ IRS  Package 

From  time  to  time,  the  information  retrieval  package  is 
used  to  solve  other  problems.  The  system  has  been  adapted  to 
hospital  records,  for  example,  and  is  currently  being  used  to 
manipulate  certain  data  that  are  not  amenable  to  FORTRAN. 

4 .  ACTIVITIES  BEING  PLANNED  OR  DEVELOPED  FOR 

MECHANIZATION- -REFERENCE  LIBRARY 

( 1 )  Book  Catalog 

Experiments  are  being  conducted  to  determine  format  for 
the  book  catalog.  The  Reference  Library  book  catalog  will  con¬ 
tain  some  30,  000  items.  It  will  consist  of  an  author,  subject, 
and  title  catalog.  The  first  volume  will  be  supplemented  monthly. 
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Each  monthly  supplement  will  be  cumulative;  that  is,  Ihc  Febru¬ 
ary  supplement  will  include  January's,  March's  will  include  both 
January's  and  February's,  etc.  Plans  call  for  a  book  catalog  in 
each  office  in  which  technical  personnel  are  assigned.  Discard¬ 
ing  the  card  catalog  in  the  main  Library  is  not  planned.  However, 
the  possibility  of  generating  a  new  catalog  is  not  being  overlooked. 

(2)  Exciton  Bibliography 

Translations  and  Bibliography  Service  is  currently  entering 
all  items  concerning  excitons  to  magnetic  tape.  This  involves 
some  1,  500  -  1 , 800  items  and  will  be  the  basis  for  a  continuing 
bibliography  in  this  field.  The  information  included  for  each 
reference  contains  author,  title,  journal  title,  volume,  pagina¬ 
tion,  year,  abstract,  bibliographic  descriptors  for  retrieval, 
and  subject  descriptors  for  indexing. 

(3)  Translations 

Applied  Physics  Laboratory  has  approximately  2,000  indi¬ 
vidual  translations  in  its  collection.  This  task  served  as  a  pilot 
study  to  establish  procedures  and  format  for  the  book  catalog. 
Tentative  programs  have  been  written  to  produce  author,  subject, 
and  title  catalogs.  It  is  also  possible  to  produce  listings  based 
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on  report  number,  accession  number,  journal  of  publication,  •.  1  c. 
Translations  are  being  continually  added, 

ACTIVITIES  BEING  PLANNED  OR  DEVELOPED  FOP 
MECHANIZATION --DOCUMENT  LIRRARY 

( I)  Graphic  Catalog  and  Computer  Index 

The  Document  Library  has  been  given  the  responsibility  of 
maintaining  the  visual  aids  file.  A  system  has  been  developed 
and  tested  to  index  this  material.  Previously,  a  manual  system 
using  5x8  cards  (see  Appendix  D-l)  provided  the  only  control  over 
this  material.  Punched  cards  are  now  used  to  prepare  indexes 
for  the  collection  and  to  serve  as  a  manual  card  catalog. 

The  card  contains  space  for  the  visual  aid  number,  revision, 
classification,  date,  black  and  white  negative  indicator,  color 
negative  indicator,  vu-graph,  print  and  glossy  photograph  indi¬ 
cators,  presentation  number,  originator's  designation  and  num¬ 
ber,  title,  subjects  for  the  subject  catalog,  and  remarks.  The 
card  also  carries  a  Xerox  reproduction  of  the  visual  aid.  The 
blocks  on  the  lower  lefthand  corner  of  the  tab  card  .are  marked 
with  X's  by  the  Document.  Library  to  show  the  existing  backup  ma¬ 
terial  and  whether  it  is  in  black  and  white  or  in  color.  Blocks 
are  also  provided  to  show  the  two  possible  sizes  for  slides; 
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whether  glossy  photographs,  prints,  or  vu-graphs  exist;  and  the 
size  of  the  original  chart.  The  last  blocks  are  for  flip  charts. 

(See  Appendix  D-2.  ) 

This  information  will  be  transferred  to  magnetic  tape,  and 
indexes  will  then  be  generated  by  visual  aid  number,  by  originator, 
by  black  and  white  negative  number,  color  negative  number,  and 
the  like.  A  sample  printout  of  these  indexes  is  shown  in  Appen¬ 
dix  D-3.  Each  originator  will  receive  copies  of  the  punched 
cards,  and  there  will  be  copies  in  the  Document  Library  for  three 
or  four  subjects  and  visual  aid  numbers.  Each  contributor  will 
receive  a  copy  of  the  index. 

(2)  Thesaurus 

An  indexing  handbook  and  thesaurus  is  being  developed  and 
is  presently  about  one-third  complete.  When  a  concentrated 
effort  was  begun  on  this  project  in  June  1965,  terms  already  in 
the  system  represented  a  free  vocabulary.  Terms  already  in 
use  were  reviewed  for  inclusion  in  the  thesaurus. 

The  thesaurus  will  contain  two  sections  and  two  appendices. 
The  first  section  will  contain  an  alphabetical  listing  of  terms, 
including  their  meanings,  synonyms,  use  information  (do  not  use, 
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use  also,  etc.  ),  and  related  terms  (see  Appendix  E-l).  The 
second  section  will  contain  the  field  structures,  which  is  an  ex¬ 
panded  COSATI  listing  of  categories.  Thirty-five  fields  are 
provided,  and  each  field  is  arranged  into  groups.  The  groups 
contain  the  pertinent  descriptors  plus  related  references  and 
terms. 

The  first  appendix  will  contain  a  list  of  abbreviations  and 
rules  and  regulations  for  translating  noncomputer  characters. 
The  second  appendix  contains  the  sources  and  their  codes  ar¬ 
ranged  in  two  ways--sources  against  codes  and  codes  against 
sources  (see  Appendix  E-2  and  E-3). 
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III.  PROGRAM  SYSTEM  DATA 


The  APL  repertoire  of  programs  has  been  designated  the  In¬ 
formation  Processing  System  (IPS).  It  consists  of  programs  written 
for  the  IBM  7094  computer  which  are  run  under  the  APLSOS  monitor 
system.  The  main  emphasis  in  IPS  is  on  the  processing  of  nonnumeri- 
cal  data. 

The  IPS  consists  of  five  programs.  Three  of  the  programs  are 
written  in  machine  language:  Search,  Sort,  and  Manipulator.  The  two 
additional  programs,  Edit  and  Print,  are  written  in  Manipulator  lan¬ 
guage. 

1.  FILES 


The  standard  file  format  assumed  by  most  programs  of  IPS  con¬ 
sists  of  any  number  of  records,  from  zero  to  as  many  as  the  tape  will 
hold  or  until  the  end  of  file  is  reached  The  last  record  of  the  file  is 
followed  by  a  tape  mark.  Normally,  a  single  file  is  kept  on  a  single 
tape.  Some  programs  of  IPS  have  provisions  for  handling  multiple 
files  and  multiple  tapes,  but  such  provisions  are  not  standard. 
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Each  standard  record  consists  of  at  least  nine  and  at  most  10,000 
characters.  The  first  five  characters  of  each  record  are  decimal  digits 
and  generally  represent  a  sequential  record  number.  Characters  (>  and 
7  are  used  for  printer  format  control.  The  last  character  of  each 
record  is  a  dollar  sign.  For  Document  Library  application,  the  in¬ 
tervening  characters  (up  to  9,  992)  are  normally  blocked  into  three 
fields  consisting  of  fixed  field,  free  text  field,  and  descriptor  field. 
There  are  only  two  restrictions  imposed  on  the  use  of  allowable  char¬ 
acters.  The  virgule  (/)  is  used  to  separate  descriptors  and  cannot  be 
used  for  any  other  purpose  if  the  file  is  to  be  searched.  The  dollar 
sign,  generally  reserved  for  system  use  (i.  e.  ,  search  operators), 
may  occur  in  a  record  but  not  as  part  of  a  descriptor. 

Programs  written  in  manipulator  language  may  assume  any  file 
format  desired.  However,  if  such  programs  produce  a  file  to  be  list'd 
by  the  other  programs,  they  must  conform  to  the  above  format. 

2.  PROGRAMS 

(1 )  Search 

The  Search  Program  is  designed  to  examine  one  or  more 
magnetic  tape  files,  in  standard  IPS  format,  and  record  on  a 
new  file  those  records  which  satisfy  at  least  one  search  request. 
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(See  Appendix  C-8  for  more  details.  )  The  program  accepts  as 
input  a  deck  of  cards  specifying  the  requests  for  information  plus 
a  file  or  files  suspected  of  containing  the  desired  information. 

The  search  is  made  by  looking  for  logical  or  positional  combina¬ 
tions  of  descriptors,  as  specified  by  the  search  request,  in  each 
record  of  the  input  file(s). 

The  search  technique  is  based  on  the  use  of  three  logical 
operators:  AND  ($A),  OR  ($0),  and  NOT  ($N),  and  five  magni¬ 
tude  operators:  EQUAL  ($E),  LESS  THAN  OR  EQUAL  TO  ($L), 
GREATER  THAN  OR  EQUAL  TO  ($G),  NUMERICAL  <$n),  and 
SELECTIVE  NUMERICAL  ($1,  J).  The  use  of  these  operators  is 
explained  in  detail  in  Appendices  C-7  and  C-8,  Each  request  is 
written  in  Polish  Prefix  Notation  (i,  e.  ,  all  operators  to  the  left 
and  words  to  the  right).  The  request  may  contain  any  legal  com¬ 
bination  of  the  operators  and  descriptors,  as  complex  as  desired 
and  nested  to  any  depth.  For  example,  the  simple  request 
$0$A/X/Y/Z/  selects  items  having  either  the  descriptors  / X/ 
and  lYl  or  the  desciptor  /Z/'.  Thus,  by  combining  any  or  all  of 
the  operators  with  the  descriptors,  a  very  specific  search  may 
be  made. 
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The  output  is  one  file  tape,  in  standard  file  format,  con¬ 
taining  each  request  followed  immediately  by  those  records 
which  satisfy  that  request,  A  listing  of  the  search  requests  is 
also  provided  plus  a  summary  table  indicating--for  each  request-- 
the  maximum  number  of  records  to  be  printed  (as  specified  by 
the  search  request)  as  well  as  the  actual  number  of  hits  obtained 
(see  Appendix  C - 1 1).  The  output  tape  will  normally  contain  four- 
records  for  each  request.  These  records  are:  Format  Record, 
New  Page  Number  Record,  Search  Request  Record,  and  Page 
Eject  Record.  Records  1,  2,  and  4  are  used  as  control  records 
by  the  Print  Program  in  listing  the  output. 

(2)  Sort 

The  Sort  Program  performs  a  tape  sort  of  one  file  of  data 
contained  on  one  tape.  (See  Appendix  C-8  for  more  details.  ) 

The  process  is  a  split-merge.  The  original  file  of  data  is  sorted 
internally  into  substrings  and  split  onto  two  tapes.  These  two 
tapes  are  then  merged  onto  two  others  and  so  one,  until  the 
merging  produces  one  string  on  one  tape. 

The  program  accepts  as  input  a  tape  to  be  sorted  plus  four- 
scratch  tapes  and  a  data  card  specifying  control  information  such 
as  sort  key  position  and  length,  sort  code,  etc.  One  of  the 
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atch  tapes,  as  specified  by  the  user,  will  contain  the  sorted 
>ut.  The  items  (i,  e.  records)  of  the  tape  mav  be  of  variable 
?th,  as  only  the  maximum  length  is  required  to  be  known.  The 
to  be  sorted  on  may  be  any  length  and  may  begin  at  any  posi- 
1  in  an  item.  However,  it  must  be  the  same  length  in  each 
n  and  must  begin  at  the  same  position. 

Manipulator 

The  Manipulator  language  is  an  IPS  language  designed, 
ically,  for  the  manipulation  of  strings  of  characters.  The 
nipulator  Program  consists  of  two  parts,  the  compiler  and 
executer.  The  compiler  performs  a  one-pass  compilation 
epting  as  an  input  cards  written  in  Manipulator  format  and 
guage,  and  produces  as  an  output  an  interpretive  code.  The 
muter  accepts  as  an  input  the  interpretive  code  generated  by 
compiler  and  performs  the  operations  indicated  by  the  code. 

The  Manipulator  language  consists  of  instructions  which 
ow  the  user  to  specify  the  particular  information-processing 
>cedure  to  be  carried  out.  The  repertoire  of  instructions 
ows  for: 


General  Input/ Output- -tape  reading  and  writing,  on¬ 
line  and  off-line  printing,  and  off-line  card  reading. 
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String  Moving--both  character  and  bit  strings. 
Character  strings  may  be  converted  automatically 
to  other  characters. 

Character  StringScanning--for  categories  of  charac 
iers  as  well  as  sidings  of  characters,  boiii  left  anu 

right. 

String  Comparison--both  character  and  bit  strings. 

Numerical  Operations- -basic  numerical  operations 
on  converted  data  as  well  as  some  functions  (i.  e. 
sine,  cosine). 

Automatic  Loop  Control. 


The  Manipulator  program  and  language  are  explained  in 
detail  in  Applied  Physics  Laboratory  documents  BCC-340  and 
BCC-375, 

(4)  Edit 


The  Edit  Program  (see  Appendix  F  for  detail)  is  designed 
to  establish  (card-to-tape  conversion)  and  maintain  files  of  in¬ 
formation.  It  accepts  as  input  a  deck  of  cards,  called  the  chan] 
deck,  which  specifies  what  is  to  be  done  during  the  run,  and  a 
file  (which  may  be  empty  if  it  is  an  initial  run).  Also,  two  files 
may  be  merged  during  a  run. 
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The  change  deck  consists  of  control  cards  plus  text  cards. 
The  control  cards  specify  the  type  of  change  being  made,  such 
as  replacement  or  inclusion  of  a  new  item.  The  text  cards  con¬ 
tain  the  new  information  being  entered  in  the  file. 


Some  of  the  features  made  available  by  the  Edit  Program  are 


Replacement  of  a  string  of  characters  by  another 
string  whenever  it  occurs  in  the  file  or  in  any  subset 
of  the  file. 

Replacement  of  a  string  of  characters  contained  in 
certain  bounds,  where  the  bounds  may  be  specified 
as  strings  of  characters  or  character  position  in  an 
item. 

Inclusion  vf  new  items  in  a  file.  This  is  used  to 
establish  the  file  initially  as  well  as  to  update  it. 


(5)  Print 

The  Print  Program  (see  Appendix  G  for  detail)  prints  a  file 
of  information  or  anv  collection  of  subsets  of  a  file  in  a  variety 
of  formats  as  specitied  by  the  user.  The  program  accepts  as 
input  a  file  containing  the  information  to  be  printed  plus  format 
parameter  cards  which,  together  with  the  two  format  control 
characters  in  position  6-7  of  each  record,  specify  the  formal. 
The  program  deck  must  be  followed  by  a  parameter  card  for 
each  file  on  the  tape.  If  listings  of  the  same  file  in  more  than 
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one  format  are  desired,  then  a  parameter  card  must  be  included 
for  each  format,  Only  parameters  which  are  to  be  changed  from 
their  values  for  the  preceding  file  need  to  be  put  on  the  parametci 
card.  If  no  changes  are  required,  the  parameter  card  will  be 
blank  but  must  still  be  included. 

The  user  has  control  of  what  information  is  to  bo  printed 
from  each  item  in  the  file.  However,  the  information  from  each 
item  must  be  a  continuous  string.  Also,  the  user  may  specify 
the  margins  for  the  first  line  of  each  item  and  for  a1!  other  lines. 
For  example,  indented  or  overhanging  paragraphs  may  be  pro¬ 
duced.  In  addition,  the  user  has  control  of  line  breaks  as  well 
as  pagination,  such  as  causing  the  page  to  be  ejected  if  there  is 
insufficient  room  for  an  item  on  that  page.  For  example,  tables 
may  be  made  always  to  print  on  a  separate  page  or  at.  least  not 
be  broken  from  one  page  to  the  next.  Also,  page  headings,  num¬ 
bering,  etc.  ,  are  at  the  control  of  the  user  if  he  desires. 
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IV.  EQUIPMENT  AND  COSTS 


EQUIPMENT 


The  information  retrieval  system  and  its  associated  operations 
utilize  System  1  of  the  Laboratory.  System  1  is  depicted  in  Figure  5 


1414.8 


1403.3 


FIGURE  5 
APL  System  1 
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This  system  is  used  for  card-to-tape  conversions 
and  preparation  of  printouts  in  support  of  the  7 0 n 4 . 

(7106  processing  unit) 
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Mod  2  data  channel  (for  disk  storage) 

Mod  2  disk  storage;  shared  with  7094 
Mod  4  file  control;  shared  with  7094 
Mod  1  data  channel  (for  tape  units) 

Mod  7  input/output  synchronizer  (for  tape  units) 
card  reader/punch 
Mod  3  printer 

Mod  4  and  Mod  8  input/output  synchronizers 


Additional  equipment,  which  is  located  in  the  Library  area,  in¬ 
cludes  the  following: 

3  IBM  026  printing  keypunch  (leased) 

1  Remington-Rand  synchrotape  (purchased) 


2. 


COSTS  AND  TIME 


Monthly  equipment  costs  are: 

026  keypunch  (3  at  $67/mo)  $  201,00 

7094/  7040  computer  system 

(average  11,5  hr/ mo  at  $465 /hr)  5,  348,  00 

Total  $5,549.00 

The  three  026  keypunches  combined  are  used  approximately  16 
hours  per  day.  The  7094/7040  system  is  used  on  an  average  of  11.5 
hours  per  month;  however,  only  6.  5  hours  are  attributable  to  searches. 
The  rest  is  used  for  file  maintenance.  The  number  of  search  questions 
per  month  presently  average  250,  with  200  of  these  in  support  of  the 
SDI  program  and  50  attributable  to  comprehensive  searches,  The  num¬ 
ber  of  documents  put  on  tape  per  month  are  presently  averaging  650. 

The  comprehensive  search  requests  require  on  the  average  of 
one-half  hour  for  the  library  processing  of  the  question.  The  time  is 
divided  as  follows: 

15-20  minutes  of  discussion  per  question 
10  minutes  to  write  the  question  and  keypunch  it. 
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Synonyms  for  either  the  major  phrases  or  words  greatly  increase  the 
scope  of  the  search. 
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SEARCH  TECHNIQUE 
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The  search  technique  used  for  the  7094  is  based  on  the  use  of 
three  logical  operators  and  five  magnitude  operators,  which  are  used 
with  Polish  Prefix  Notation  (i.  e.  ,  all  the  operators  to  the  left,  and  the 
words  to  the  right). 

Logical  Operators  Magnitude  Operators 

$A  -  AND  $E  -  EQUAL 

$0  -  OR  $G  -  GREATER  THAN  OR 

EQUAL  TO 

$N  -  NOT  $L  -  LESS  THAN  OR 

EQUAL  TO 

$n  -  NUMERICAL 

$1,  J  -  SELECTIVE  NUMERI¬ 
CAL 

By  combining  these  operators  with  the  descriptors,  searches  can 
be  made  more  specific.  The  selection  of  descriptors  and  the  use  of  the 
magnitude  operator  EQUAL  tend  to  reduce  the  number  of  false  drops 
(incorrect  answers).  The  IBM  7094  as  programmed  will  search  out. 
compare,  and  accept  descriptors  individually  as  uniterms.  However, 


c-?n 


if  iho  descriptors  are  bound  together  bv  the  EQUAL  operator,  as 

in  1)10  rfimniiJ  wr  uri  1 1  thmm  ri  ^  i  aa  r*  ^ 

,  -  -  -  -  ....  ..  -  - - i . .  .  ,  |-V  w«  .  w 

if  they  are  in  the  same  sentience.  This  technique  prevents  the  nreept- 
ance  of  descriptors  used  in  another  conlext. 

As  an  example,  assume  that  a  request  is  received  by  the  librarian 
for  information  on  "Underwater  Detection  Systems.  "  Two  documents 
may  have  these  three  descriptors  listed  on  the  tape  but  used  in  entirely 
different  contexts.  The  first  document  might  have  the  descriptors 

/UNDERWATER/COMMUNICATION/SYSTEM/ . /GAS/ 

DETECTION  whereas  a  second  document  might  have 

/UNDER/ DETECTION/SYSTEM/. 

If  the  tape  is  searched  by  the  single  descriptors  (uniterms) 

/UNDERWATER/ and/DETECTION/ and/SYSTEM/ 

both  documents  will  be  accepted  by  the  computer.  The  first  document 
is  obviously  an  incorrect  answer.  In  the  APL  program,  however, 
when  /UNDERWATER/,  /DETECTION/,  and  /SYSTEM/  are  combined 
in  the  search  by  the  EQUAL  operator  as  follows: 


$A$E/ UNDERWATER /DETECTION$E/ DETECTION/SYSTEM/, 
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the  IBM  7094  will  accent  the  descriptors  only  when  they  are  adjacent 
as  in  the  phrase,  "Underwater  Detection  System.  " 


Another  request  might  be  for  information  on,  "High  temperature 
or  heat  resistant  material  but  no  aircraft  material.  "  The  question 
would  be  phrased  by  the  librarian  in  search  language  as  follows: 

$A$A$0$E/ HI /TEMP$EHEAT/ RESISTANT /MATERIA  L$N/ AIR¬ 
CRAFT/ 

The  search  is  built  up  with  Polish  Notation  in  the  following  manner: 


1,  "High"  and  "Temperature"  are  combined  by  the  EQUAL 
Operator. 

$E/HI/TEMP/ 

2,  "Heat"  and  "Resistant"  are  combined  by  the  EQUAL 
Operator  and  the  logical  operator  OR  is  added  to  allow 
a  choice  of  the  two  combinations. 

$0$E  /  HI  /  TEMP$E  /  HEAT  /  RESIST  A  NT  / 

3,  The  logical  operator  AND  is  added  because  "Materials" 
is  also  wanted. 


$A$0$E/HI/TEM  P$E/ HEAT /RESISTANT /MATERIAL/ 


4.  The  logical  operators  AND  and  NOT  are  added  so  that  the 
computer  will  not  accept  documents  with  the  descriptor 
"  Aircraft". 
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$a$a$o$a/iii/temp*e/heat/h  esistant  / 

MATKKIAL$N/ AIRCRAFT/ 

The  magnitude  operators  $L  (less  than  or  equal  to)  and  $G 
(Greater  than  or  equal  to)  can  be  combined  to  give  a  range  of  specific 
temperatures,  velocities,  etc.  For  example: 

$A.  .  .  $G/  1000/MPH$L/ 2000/MPH/ 

Thus,  the  computer  will  select  all  documents  that  deal  with  speeds  be¬ 
tween  these  limits  and  contain  the  other  specific  descriptor  combina¬ 
tions  requested. 

The  NUMERICAL  operator  is  an  expanded  EQUAL  operator  that 
permits  a  search  for  a  phrase  of  two  or  more  descriptors  with  fewer 
operators.  For  example,  to  search  for  "Underwater  Detection  Sys¬ 
tems,  "  it  is  merely  necessary  to  enter  the  words  in  sequence  behind 
the  NUMERICAL  operator  as, 

$3 /UNDERWATER /DETECTION/ SYSTEM  / , 
which  is  simpler  than  the  use  of  the  EQUAL  operator  which  requires 

$A$E  /  UNDERWATER /DETECTION$E/ DETECTION/ 

SYSTEM/. 


Wilh  the  NUMERICAL  operator  it  is  possible  to  combine  as  many 
words  as  desired,  lessening  the  chance  for  error  in  writing  the  search. 

The  SELEC.TI .  E  NUMERICAL  operator  lias  two  functions  in  the 
retrieval  program.  First,  it  allows  the  selection  of  a  broad  phrase 
from  a  specific  phrase,  and  second,  it  permits  the  retrieval  of  an 
inverted  phrase.  Thus,  if  the  broad  phrase  "Underwater  Detection 
Systems"  is  requested,  the  librarian  uses  the  SELECTIVE  NUMERICAL 
operator: 


$3,  4/ UNDERWATER /DETECTION /SYSTEM/. 

The  computer  will  then  search  for  /SYSTEM/  and  if  /UNDERWATER/ 
/DETECTION/  are  in  sequence  within  three  words  in  front  of  /SYSTEM/, 
it  will  accept  the  phrase.  Thus,  if  /UNDERWATER/  /DETECTION/ 
SYSTEM/,  /UNDERWATER/SHIP/DETECTION/SYSTEM/,  or  /UNDER¬ 
WATER /TORPEDO/ DETECT  ION/ SYSTEM/  are  listed  in  this  sequence 
as  descriptors  for  documents,  these  documents  will  be  accepted  and 
printed  out. 

Inverted  phrases  may  also  be  searched  by  using  the  SELECTIVE 
NUMERICAL  two  or  more  times  with  a  different  descriptor  in  front  of 
the  last  word  of  the  phrase  each  time.  A  phrase  can  often  be  stated  in 
two  or  more  ways,  such  a  "Laminar  Compressible  Viscous  Flow,  " 
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i i< ■  h  «il ho  may  bo  staird  as  "Compressible  Laminar  Viscous  I  low," 
iscous  Laminar  Compressible  Flow,"  "Compressible  Viscous 
iminar  Flow."  "Viscous  Compressible  Laminar  Flow,"  and  "Laminar 
scous  Compressible  Flow.  "  The  cataloger  merely  enlers  the  phrase 
the  form  the  author  writes  it,  and  it  is  retrieved  in  the  following 
inner; 

$A$A$2,  4/  VISCOUS/ FLOW$ 2,  4/COMPRESSIBLE/ FLOW$2,  4/ 

LAMINAR /FLOW 

le  computer  will  accept  any  phrase  in  which  /FLOW/  is  the  last  word 
d  /VISCOUS/  is  in  front  of  it  within  three  words.  /COMPRESSIBLE / 
d  /LAMINAR/  arc  selected  in  the  same  manner. 

The  IBM  7094  computer  can  process  1, 000  or  more  questions 
one  time.  The  searches  can  be  very  complex,  with  many  OR  oper- 
irs  in  a  single  search.  As  a  result,  time  can  be  saved  in  the  cata- 
sjing  of  documents.  For  example,  a  work  tape  of  approximately  4,000 
cords  can  be  searched  for  600  separate  descriptors  in  about  four 
inutes.  The  time  required  for  looking  up  each  descriptor  or  code 
lile  cataloging  is  not  comparable  to  the  time  and  expense  of  the  corn¬ 
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INTRODUCTION 

-r~w  -«-r  V¥*v*«*  i  *  « 


THE  SEARCH  PROGRAM  IS  DESIGNED  TG  EXAMINE  ONE  QR  MORE  MACVE- 
IC  TAPE  FILES  IN  STANDARD  INFORMATION  PROCESSING  SYSTEM  (IPS) 
DRMAT  AND  RECORD  ON  A  NEW  FILE  THOSE  RECORDS  WHICH  SATISFY  AT 
EAST  ONE  SEARCH  REQUEST. 

A  STANOARD  IPS  FORMATTED  FILE  CONSISTS  OF  RECORDS  UP  TO 
0,000  CHARACTERS  LONG,  THE  LAST  RECORD  BEING  FOLLOWED  BY  A  FILE 
ARK.  EACH  RECORD  CONSISTS  OF  A  5-DIGIT  RECORD  NUMBER,  FOLLOWED  BY 
WO  FORMAT  CONTROL  CHARACTERS  IFOR  USE  BY  THE  ‘PRINT*  PROGRAM,  SEE 
CC-352 ) ,  FOLLOWED  BY  THE  TEXT  OF  THE  RECORD,  FOLLOWED  BY  A  TER- 
INAL  OOLLAR  SIGN.  THIS  IS,  FOR  EXAMPLE,  THE  FORMAT  PROVIOEO  BY 
HE  • EOIT*  PROGRAM  tSEE  BCC-3451. 

THE  SEARCH  IS  MADE  BY  LOOKING  FOR  LOGICAL  rr  rrr  »  *  y.*'»  *  l 
OMBINAT IONS  OF  DESCRIPTORS  (AS  SPECIFIED  BY  IHt  SfcMkCH  RtUUL  a  7 ) 
N  EACH  RECORD  OF  THE  INPUT  FILE. 

**************  ********************  ***  **  *  *  **  *##»  #  V'  »* 

INPUT 

***********************  **#***^*r<rt*  **************  v  *■ 


THE  SEARCH  PRG&k;..*  ACCEPTS  AS  INPUTS  ONE  OR  MORE  )A.!‘  J-i 
TANOARD  IPS  FORMAT  AND  A  DECK  OF  CARDS  CONTAINING  PROGRAM  PARAME- 
ERS  AND  ONE  OR  MORE  REQUESTS. 

*****#*#*♦************♦***♦*♦*♦*♦*♦♦♦******’'“'' 

UUTPUT 

•.’•A#*********#-****#****#****  ■V-'x************* 


IHt  OUTPUT  t  s  -  ■  ..  -  l  ..TAr.C'Arj  'Urm  CUiYlAi-.I.  ■ 

ACH  REQUEST  FOLLOWED  irtMEDI  mI  ELY  BY  THOSE  RCCJW.'S  .  HICH  SATISFY 
HAT  REQUEST.  A  LISTING  OF  THE  SEARCH  REQUESTS  IS  ALSO  PROVIDEO 
LUS  A  SUMMARY  TABLC  INDICATING,  FOR  EACH  REQUEST,  THE  MAXIMUM 
UMBER  OF  RECORDS  TO  BE  PRINTED  (AS  SPECIFIED  BY  THE  SEARCH  RE- 
UESH  AS  WELL  AS  THE  ACTUAL  NUMBER  OF  HITS  OBTAINED. 

EACH  REQUEST  NORMALLY  CAUSES  FOUR  RECOROS  TO  BE  WRITTEN  ON 
HE  OUTPUT  TAPE.  THESE  RECOROS  ARE  1)  A  FORMAT  RECORD,  21  A  NEW 
AGE  NUMBER  RECORD,  31  THE  SEARCH  REQUEST  RECORD,  4)  A  PAGE  EJECT 
ECORD.  RECORDS  I,  2,  AND  4  ARE  USED  AS  CONTROL  RECORDS  BY  TH 
PR T MT *  PROGRAM  (BCC-352)  IN  LISTING  THE  OUTPUT. 
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OUTPUT 

FOR  EXAMPLE ,  AN  OUTPUT  TAPE  MAY  APPEAR  AS  FOLLOWS- 


OOOOOF  ‘FORMAT  PARAMETERS' 

OOOOON  001 

0000099* SEARCH  REQUEST' 

00000* 

(ALL  RECORDS  SATISFYING  ABOVE  REQUEST) 


************************************************** 

DESCRIPTORS 

*  *  *  *  *  *  *  *  *  *  *  At  *  *  4  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 

BY  A  DESCRIPTOR  WE  MEAN  A  STRING  OF  CHARACTERS  BOUNDED  BY 
VIRGULES  (/).  THE  CHARACTERS  IN  THIS  STRING  MAY  BE  ANY  LEGITIMATE 
CHARACTERS  EXCEPT  THE  VIRGULE  ITSELF  AND  THE  DOLLAR  SIGN,  WHICH  IS 
RESERVED  FOR  USE  OF  THE  SYSTEM.,  SPACES  MAY  BE  USED,  AND  ARE 
TREATED  LIKE  ANY  OTHER  CHARACTER.  THUS  TWO  DESCRIPTORS  ARE  THE 
SAME  ONLY  IF  THEY  ARE  IDENTICAL  CHARACTER  BY  CHARACTER,  SPACES 
INCLUDED.  A  LIST  OF  THE  AVAILABLE  PRINTING  CHARACTERS  IS  GIVEN  IN 
TABLE  1. 

A  DESCRIPTOR  MUST  CONTAIN  AT  LEAST  ONE  CHARACTER  (NOT  COUN¬ 
TING  THE  VIRGULES  THAT  BOUND  IT)  AND  MAY  CONTAIN  AS  MANY  AS  THE 
LENGTH  OF  THE  RECORD  PERMITS. 

HOWEVER,  IF  SUCCESSIVE  VIRGULES  OCCUR,  EACH  ONE  EXCEPT  THE 
FIRST  OF  THE  STRING  IS  TREATED  AS  DEFINING  A  ZERO-CHARACTERED 
DESCRIPTOR. 

THE  USUAL  RECORD  CONTAINS  SOME  FREE  TEXT  AS  WELL  AS  SOME 
DESCRIPTORS.  IT  IS  ADVISABLE  TO  PUT  ALL  THE  DESCRIPTORS  IN  ONE 
CONSECUTIVE  STRING  (ONLY  ONE  VIRGULE  BEING  REQUIREO  BETWEEN  SUC¬ 
CESSIVE  DESCRIPTORS)  AND  PUT  THE  FREE  TEXT  EITHER  AHEAD  OF  THIS 
STRING  OR  BEHtND  IT,  OR  BOTH.  IF  FREE  TEXT  IS  PUT  BETWEEN  TWO 
DESCRIPTORS  THEN  IT  WILL  BE  BOUNDED  BY  THE  VIRGULES  OF  THOSE 
DESCRIPTORS  AND  HENCE  WILL  ITSELF  BE  TAKEN  AS  A  DESCRIPTOR.  USUAL¬ 
LY  THIS  DOES  NO  HARM  (EXCEPT  BY  SLOWING  DOWN  THE  SEARCH  A  BIT) 
SINCE  SUCH  A  STRING  WILL  NOT  OFTEN  COINCIOE  EXACTLY  WITH  ONE  OF 
THE  REAL  DESCRIPTORS  IN  THE  SEARCH  REQUEST. 

************************************************** 

CONCATENATION  OF  RECOROS 

************************************************** 

ASSUME  THAT  THERE  IS  A  FIXED  FIELD  AT  LEAST  3  CHARACTERS  IN 
LENGTH  BEGINNING  IN  COLUMN  8  OF  EVERY  RECORD  OF  THE  FILE.  IT  IS 
POSSIBLE  TO  CAUSE  ALL  OF  THE  INFORMATION  BETWEEN  THIS  FIXED  FIELD 
AND  THE  END  OF  THE  RECORD  TO  BE  CONCATENATED  WITH  THIS  SAME  POR¬ 
TION  OF  ALL  OR  SOME  OF  THE  SUCCEEDING  RECORDS  BEFORE  SEARCHING. 

AN  S  IN  THE  RIGHTMOST  COLUMN  OF  THE  FIXED  FIELD  CAUSES  CONCA¬ 
TENATION  AT  THE  BEGINNING  OF  SUCCEEDING  RECORDS.  A  T  CAUSES  CONCA¬ 
TENATION  AT  THE  END  OF  THE  RECORDS.  THF  S  ANO  T  WILL  BE  REFERRED 
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AS  LEVEL  INDICATORS*  THE  2  CHARACTERS  IMMEDIATELY  PRECEDING 
LEVEL  INOICATOR  MUST  CONTAIN  AN  INTEGER  WHICH  WILL  BE  REFERRED 
AS  A  LEVEL  NUMBER.  SINCE  THERE  ARE  99  POSSIBLE  LEVELS  OF 


i  upI  t 

BEGINNING 

DS. 


♦  T  *  r  f  #  HI  f*  *»P*i  ^  M  n  r>K  fs  ^  .  Y 

It  O  □  tUlit  Ml  Cr>IAI  C  UK  |U  K  ft  t'KL'i  At 

AND  UP  TO  99  RECORDS  AT  THE  END  OF  SUCCEEDING  RF- 


THE  SMALLER  LEVEL  NUMBERS  PRECEDING  AN  S  LEVEL  INDICATOR 
SE  THAT  RECORD  TO  OCCUR  FURTHER  TO  THE  LEFT  IN  THE  CONCATENATED 
ING.  THE  SMALLER  LEVEL  NUMBERS  PRECEDING  A  T  LEVEL  INDICATOR 
SE  THAT  RECORD  TO  OCCUR  FURTHER  TO  THE  RIGHT  IN  THE  CONCA- 
ATED  STRING.  ALSO,  A  LEVEL  NUMBER  CAUSES  THE  REPLACEMENT  OF  ALL 
CEDING  RECORDS  WITH  THE  SAME  LEVEL  INOICATOR  WHICH  HAD  AN  EQUAL 
HIGHER  LEVEL  NUMBER.  IN  PARTICULAR,  A  LEVEL  NUMBER  OF  0  WILL 
LACE  ALL  PRECEDING  RECORDS  WITH  THE  SAME  LEVEL  INDICATOR. 

IT  IS  POSSIBLE  TO  SEARCH  ALL  RECORDS  WITHOUT  CONCATENATION, 
S  THIS  FEATURE  IS  COMPLETELY  OPTIONAL.  IN  THIS  CASE  THE  FIXED 
LD,  IF  PRESENT,  WILL  BE  INCLUDED  AS  PART  OF  THE  TEXT.  THUS,  IT 
NOT  NECESSAPY  TO  HAVE  THE  FIXED  FIELD  UNLESS  CONCATENATION  IS 
IRED. 

HOWEVER,  THERE  ARE  3  OPTIONS  AVAILABLE  WHEN  SEARCHING  WITH 
CATENATION.  THESE  ARE  - 

1)  SEARCH  ONLY  RECORDS  WHICH  HAVE  NO  LEVEL  INDICATORS. 

2)  SEARCH  ONLY  RECORDS  WHICH  HAVE  NO  LEVEL  INDICATORS  OR  HAVE 
EVEL  INDICATORS. 

31  SEARCH  ALL  RECORDS. 

CONSIDER  THE  FOLLOWING  FILE  WHICH  HAS  A  FIXED  FIELD  4  CHARAC- 
S  LONG.  NOTE  THAT  TKE  FIXED  FIELD  IN  RECORDS  WITH  LEVEL  INOI- 
ORS  IS  UNIQUE  AND  THUS  FORMS  A  HANDY  SORT  KEY  FOR  THESE  RE¬ 
DS.. 


01  A01SBUMBLEBEE  COMPUTING  CENTERS 
02  A01T/BCC/GR0UP/S 
03  BCCS 

04  B03S  MATHEMATICAL  PROGRAMMINGS 

05  B03T/BCC-1/PR0JECT/S 

06  BCC- IS 

07  C03S  LOGICAL  PROGRAMMINGS 

08  C03T/BCC-3/PROJFCT/S 

09  BCC-3S 

THE  FOLLOWING  WOULD  BE  THE  APPEARANCE  OF  THE  FILE  AFTER 
CATENATION  U.E.*  AT  SEARCH  TIME). 


01  AOLSBUMBLEBEE  COMPUTING  CENTERS 

02  AOITBUMBLEBEE  COMPUTING  CENTER/BCC/GROUP/S 

03  BUMBLEBEE  COMPUTING  CENTER  BCC/BCC /GROUP/S 

04  B03SBUMBLEBEE  COMPUTING  CENTER  MATHEMATICAL  PROGRAMMING/ 

/GROUP/S 

05  B03TBUMBLEBEE  COMPUTING  CENTER  MATHEMATICAL  PROGRAMMING/ 
-I /PROJECT //BCC /GROUP/ S 

06  BUMBLEBEE  COMPUTING  CENTER  MATHEMATICAL  PROGRAMMING 

- I /BCC- I /PROJECT //BCC /GROUP/ S 
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CONCATENATION  OF  RECORDS 

00007  C035BUMBIEBEE  COMPUTING  CENTER  LOGICAL  PROGRAMMI NG/BCC- 1 / 
PROJ EC T//BCC /GROUP/ $ 

00008  C03TBUMBLEBEE  COMPUTING  CENTER  LOGICAL  PROGRAMMI NG/BCC- 3/ 
PROJECT/ /BCC/GROUP/J 

00009  BUMBLEBEE  COMPUTING  CENTER  LOGICAL  PROGRAMMING  BCC-3/ 

6CC-3/ PROJ ECT//BCC/ GROUP/ $ 

AU  OF  THESE  RECORDS  WOULD  BE  SEARCHED  UNDER  OPTION  3, 
WHEREAS  ONLY  RECORDS  00002,  00003,  00005,  00006,  00008,  00009 

WOULD  BE  SEARCHED  UNDER  OPTION  2  AND  RECORDS  00003,  00006,  00009 
WOULD  BE  SEARCHED  UNDER  OPTION  I. 

NOTE  THAT  THE  IDENTIFICATION  OF  EACH  RECORD  SEARCHED  IS  THAT 
OF  THE  LAST  RECORD  INCLUDED  DURING  CONCATENATION. 

THIS  FEATURE  IS  IMPLEMENTED  BY  PLACING  THE  OPTION  NUMBER  1, 
2,  OR  3  AND  THE  FIXED  FIELD  LENGTH  IN  THE  APPROPRIATE  FIELDS  ON 
THE  'OPTION*  CARD  AS  DESCRIBED  LATER. 

*********************** 44 ***************** ******** 

DELETION  OF  SEARCH  REQUEST  FROM  OUTPUT 

************************************************** 

THE  7C94  SEARCH  PROGRAM  IS  PRESET  TO  INCLUOE  THE  SEARCH 
REQUC3T  HN  THE  HIT  OUTPUT  TAPE  IMMEDIATELY  PRECEDING  THE  RECORDS 
WHICH  SATISFY  THAT  REQUEST.  HOWEVER,  A  l  IN  THE  APPROPRIATE  FIELD 
OF  THE  'OPTION*  CARD  WILL  CAUSE  THE  FOUR  RECORDS  ASSOCIATED  WITH 
EACH  REQUEST  (SEE  OUTPUT  SECTION)  TO  BE  OMITTED  FROM  THE  OUTPUT 
TAPE. 

THIS  FEATURE  IS  USEFUL  FOR  REARRANGING  A  FILE  IN  A  SPECIFIED 
ORDER. 

************************************************** 

THE  SEARCH  REQUEST 

************************************************** 


EACH  SEARCH  REQUEST  IS  PUNCHED  ON  ONE  OR  MORE  CARDS  ACCORDING 
TO  THE  FOLLOWING  RULE.  THE  FIRST  CARD  MUST  NOT  HAVE  A  BLANK  IN 
COLUMN  1,  AND  ALL  FOLLOWING  CAROS  OF  THE  SAME  REQUEST  MUST  HAVE  A 
BLANK  IN  COLUMN  I.  IF  THE  LAST  NON-SPACE  CHARACTER  ON  A  CARD  IS  A 
VIRGULE  THEN  ALL  TRAILING  BLANKS  ARE  DELETED.  IF  THE  LAST  NON¬ 
SPACE  CHARACTER  IS  NOT  A  VIRGULE  THEN  ALL  BUT  ONE  OF  THE  TRAILING 
BLANKS  ARC  DELETED.  THEREFORE,  IT  IS  NECESSARY  TO  END  EACH  CARD 
EITHER  WITH  A)  A  FULL  WORD  OF.  FREE  TEXT  OR  B)  A  VIRGULE  OF  THF 
SEARCH  DESCRIPTION  FOLLOWING  AN  OPERATOR  OR  DESCRIPTOR.  ALL 
LEADING  BLANKS  ON  THE  CARD  ARE  DELETED. 

EACH  REQUEST  SHOULD  START  WITH  AN  IDENTIFYING  NAME  OF  SIX 
CHARACTERS  OR  LESS,  FOLLOWED  BY  A  MAXIMUM  OUTPUT  COUNT  AND  THEN 
THE  SEARCH  DESCRIPTION,  THE  FIELDS  BEING  SEPARATED  BY  COMMAS.  THF 
SEARCH  DESCRIPTION  MAY  CONTAIN  FREE  TEXT  IDENTIFYING  THE  SEARCH. 
FREE  TEXT  MAY  PRECEDE  AND/OR  FOLLOW  THE  SEARCH  DESCRIPTION. 

IF  THE  MAXIMUM  OUTPUT  COUNT  IS  LESS  THAN  THE  ACTUAL  NUMBER  OF 
HITS,  ONLY  THE  NUMBER  SPECIFIED  BY  THE  MAXIMUM  OUTPUT  COUNT  WILL 
APPEAR  ON  THE  HIT  OUTPUT  TAPE.  HOWEVER,  THE  SUMMARY  TABLE  WILL 


THE  7094  SEARCH  PROGRAM 
THE  SEARCH  REQUEST 


5 


INDICATE  THE  ACTUAL  NUMBER  OF  HITS.  SPECIFICALLY,  IF  THE  MAXIMUM 
OUTPUT  COUNT  IS  0,  NO  OUTPUT  WILL  APPEAR  ON  THE  HIT  TAPE  FOR  THAT 
REQUEST,  BUT  THE  NUMBER  OF  HITS  WILL  BE  RECORDED  IN  THE  SUMMARY 
TABLE. 

FUK  fcXAMPLt,  THE  FOLLOWING  IS  A  LEGAL  SEARCH  REQUEST. 


SR CHI, 10,  OBTAIN  A  MAXIMUM 


iBOUT  COMPUTERS  WHICH  WEf 


PUBLISHED  IN  1963  $A/C0MPUTERS$E/1963/DATE/ 


THE  FOLLOWING  DISCUSSION  WILL  VERIFY  THAT  THIS  REQUEST  IS 
GRAMMATICALLY  CORRECT. 

THE  SEARCH  DESCRIPTION  CONSISTS  OF  DESCRIPTORS*  VIRGULES,  AND 
THE  OPERATORS 

$A  LOGICAL  AND 

$0  LOGICAL  OR  (AND/OR! 

$N  LOGICAL  NOT 

$L  LESS  THAN  OR  EQUAL  TO 

$E  EQUAL  TO 

$G  GREATER  THAN  OR  EQUAL  TO. 

$I,J  NUMERICAL 

THE  SYNTAX  AND  SEMANTICS  OF  THE  SEARCH  DESCRIPTION  ARE  GIVEN 
IN  DETAIL  IN  THE  FOLLOWING  PARAGRAPHS.  THE  SYNTAX  IS  BASED  ON  THF 
POLISH  PREFIX  NOTATION  OF  LUKASZEWICZ,  IN  WHICH  BINARY  OPERATORS 
ARE  PUT  AHEAD  OF  THE  TWO  OPERANDS  INSTEAD  OF  BETWEEN  THEM.  THIS 
NOTATION  AVOIOS  THE  NEED  FOR  GROUPING  PARENTHESES  AND  SIMPLIFIES 
THE  COMPUTER  PROGRAM.  AFTER  THE  INITIAL  STRANGENESS  HAS  WORN  OFF, 
YOU  WILL  FIND  IT  ECONOMICAL  AND  CONVENIENT. 

NOTICE  THAT  EACH  DESCRIPTOR  IN  THE  SEARCH  DESCRIPTION  IS 
BOUNDED  BY  VIRGULES,  AS  IN  THE  STANDARD  TAPE  FORMAT*  EXCEPT  THAT  A 
VIRGULE  IMMEDIATELY  PRECEDING  A  DOLLAR  SIGN  IS  OMITTED. 


************************************************** 

COLLATING  SEQUENCE 

************************************************** 


THE  OPERATORS  $L  AND  *G,  AS  DESCRIBED  BELOW,  REQUIRE  THAT  A 
DESCRIPTOR  IN  THE  RECORD  BE  COMPARED  FOR  MAGNITUDE  WITH  A  DESCRIP¬ 
TOR  IN  THE  SEARCH  DESCRIPTION  (IF  THEY  ARE  NOT  EQUAL). 

THESE  TWO  DESCRIPTORS  MAY  BE  OF  UNEQUAL  LENGTH,  IN  WHICH  CASE 
THE  SHORTER  ONE  WILL  BE  DEEMED  THE  LESSER.  WHEN  THE  DESCRIPTORS 
ARE  OF  THE  SAME  LENGTH,  THE  COMPARISON  IS  MADE  ACCORDING  TO  THE 
COLLATING  SEQUENCE  AS  GIVEN  IN  DETAIL  IN  TABLE  1  AND  IN  GENERAL 
BELOW. 

THE  BLANK  IS  SMALLEST,  FOLLOWED  IN  ORDER  BY 

.)+♦-,<  = 

ALPHABET  IN  USUAL  ORDER 
DIGITS  IN  USUAL  ORDER. 

AS  STATED  EARLIER,  TWO  DESCRIPTORS  ARE  EQUAL  WHEN  THEY  ARE 
IDENTICAL  CHARACTER  BY  CHARACTER. 
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THE  LESS  THAN  OPERATOR,  SL 

************************************************** 

THE  LESS  THAN  OPERATOR,  $L 
************************************************** 


IF  X,  V,  AND  2  ARE  ANY  DESCRIPTORS  THEN  SL/X/Y/  IS  A  LEGITI¬ 
MATE  TERM  IN  A  SEARCH  DESCRIPTION.  THIS  TERM  WILL  SELECT  A  RECORO 
FROM  TK,  INPUT  FILE  IF  AND  ONLY  IF  THAT  RECORD  CONTAINS  THE  Two 
CONSECUTIVE  DESCRIPTORS  /Z/Y/  IN  THAT  ORDER  AND 

Al)  THE  DESCRIPTORS  X  ANO  Z  HAVE  THE  SAME  NUMBER  OF  CHARAC¬ 
TERS,  AND 

A 2)  l  EITHER  IS  THE  SAME  AS  X  OR  PRECEDES  IT  IN  THE  COLLATING 
SEQUENCE  (I.E.  IS  LESS  THAN  OR  EQUAL  TO  X),  OR 

BI  Z  IS  SHORTER  (CONTAINS  LESS  CHARACTERS)  THAN  X. 
ADDITIONALLY*  THE  TERM  SL/X $1 , J/XI/X2/. . ./X 1/  WILL  SELECT  A 
RECORD  IF 

A)  THE  TERM  SI  * J/XI/X2/.. ./XI /  (SEE  BELOW)  IS  SATISFIED  AND 
BI  THE  DESCRIPTOR  l  IMMEDIATELY  PRECEDING  XI  IN  THE  RECORD 
SATISFIES  THE  CONDITIONS  Al,  A2,  AND  B  ABOVE. 

************************************************** 

THE  EQUALS  OPERATOR,  SE 

************************************************** 

IF  X  AND  Y  ARE  ANY  DESCRIPTORS,  THEN  SE/X/Y/  IS  A  LEGITIMATE 
TERM  IN  A  SEARCH  DESCRIPTION.  IT  WILL  SELECT  A  RECORD  FROM  THE 
INPUT  FILE  IF  AND  ONLY  IF  THAT  RECORO  CONTAINS  THE  TWO  CONSECUTIVE 
DESCRIPTORS  /X/Y/  IN  THAT  ORDER. 

THE  TERM  SE/XSI , J/X1/X2/. . ./XI/  WILL  SELECT  A  RECORD  IF 

A)  THE  TERM  SI « J/XI/X2/.../XI/  (SEE  BELOW)  IS  SATISFIED  ANO 

B)  THE  DESCRIPTOR  Z  IMMEDIATELY  PRECEDING  XI  IN  THE  RECORD  IS 
THE  SAME  AS  X. 

************************************************** 

THE  GREATER  THAN  OPERATOR,  SG 
************************************************** 

IF  X,  Y*  AND  Z  ARE  ANY  DESCRIPTORS  THEN  SG/X/Y/  IS  A  LEGITI¬ 
MATE  TERM  IN  A  SEARCH  DESCRIPTION.  THIS  TERM  WILL  SELECT  A  RECORO 
FROM  THE  INPUT  FILE  IF  ANO  ONLY  IF  THAT  RECORD  CONTAINS  THE  TWO 
CONSECUTIVE  DESCRIPTORS  /Z/Y/  IN  THAT  ORDER,  AND 

Al)  THE  DESCRIPTORS  X  ANO  Z  HAVE  THE  SAME  NUMBER  OF  CHARAC¬ 
TERS,  AND 

A2 )  Z  EITHER  IS  EQUAL  TO  X  OR  FOLLOWS  IT  IN  THE  COLLATING 
SEQUENCE  (I.E.  IS  GREATER  THAN  OR  EQUAL  TO  X),  OR 

B)  Z  IS  LONGER  (CONTAINS  MORE  CHARACTERS)  THAN  X. 
ADDITIONALLY,  THE  TERM  $G/X$I , J/X1/X2/.. ./XI/  WILL  SELECT  A 
RECORO  IF 

A)  THE  TERM  $1 , J/X1/X2/. • • /XI /  (SEE  BELOW)  IS  SATISFIED  AND 

B)  THE  DESCRIPTOR  Z  IMMEDIATELY  PRECEDING  XI  IN  THE  RECORO 
SATISFIES  THE  CONDITIONS  Al,  A2,  ANO  B  ABOVE. 
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THE  NUMERICAL  OPERATOR,  $I,J 

************** ****** 4 ****** ************ *********** 

THE  NUMERICAL  OPERATOR*  $I,J 
************************************************** 


LET  I  AND  J  BE  ANY  POSITIVE  INTEGERS.  IF  XI, X2, ...,XI  ARE  ANV 
DESCRIPTORS  AND  J  IS  GREATER  THAN  OR  EQUAL  TO  1,  THEN  (I,J/X1/ 
'/•••/XI/  IS  A  LEGITIMATE  TERM  IN  A  SEARCH  DESCRIPTION.  iT  WILL 
■LECT  A  RECORD  FROM  THE  INPUT  FILE  IF  AND  ONLY  IE 

A)  THE  RECORD  CONTAINS  THE  I  DESCRIPTORS  XI  THROUGH  XI  IN  THE 
tOER  SPECIFIED,  AND 

B)  THE  DESCRIPTOR  XI  OCCURS  WITHIN  J  DESCRIPTORS  OF  XI,  I.E., 
4ERE  ARE  NO  MORE  THAN  J-2  DESCRIPTORS  BETWEEN  XI  AND  XI. 

IN  PARTICULAR,  SI/Xl/.  ../XI/  IS  A  LEGITIMATE  TERM  IN  A  SEARCH 
ASCRIPTION  AND  WILL  BE  CONVERTED  d Y  THE  PROGRAM  TO  $I,I/X1/.../ 
[/. 

IT  IS  NOTED,  IN  PASSING,  THAT  THE  TERM  S2/X/Y/  IS  EQUIVALENT 
)  SE/X/Y/  ALREADY  DISCUSSED. 

************************************************** 

THE  LOGICAL  OPERATORS 

************************************************** 

THE  LOGICAL  OPERATORS  SA  <FOR  AND  I ,  $0  IFOR  OR),  AND  SN  (FOR 
3T )  MAY  NOW  BE  DEFINED  RECURSIVELY. 

IF  X  AND  Y  ARE  DESCRIPTORS  THEN 

A)  /X/  IS  A  SEARCH  DESCRIPTION. 

B)  JL/X/Y/  IS  A  SEARCH  DESCRIPTION. 

C)  SE/X/Y/  IS  A  SEARCH  DESCRIPTION. 

0)  SG/X/Y/  IS  A  SEARCH  DESCRIPTION. 

E)  $1 , J/XI/X2/. . ./XI/  IS  A  SEARCH  DESCRIPTION 

THE  SEARCH  DESCRIPTION  /X/  SELECTS  A  RECORD  FROM  THE  INPUT 
ILE  IF  AND  ONLY  IF  THAT  RECORO  CONTAINS  THE  DESCRIPTOR  X.  THE 
JLES  BY  WHICH  THE  DESCRIPTIONS  CONTAINING  SL,  SE,  $G,  AND  $I,J 
ELECT  RECOROS  HAVE  BEEN  GIVEN  IN  THE  PRECEDING  PARAGRAPHS. 
3TICE  THAT  A  LEGITIMATE  SEARCH  DESCRIPTION  ALWAYS  ENDS  WITH  A 
IRGULE,  AND  MAY  BEGIN  WITH  EITHER  A  VIRGULE  OR  A  DOLLAR  SIGN. 

SUPPOSE  $/,  T/  ARE  ANY  SEARCH  DESCRIPTIONS,  SO  THAT  S  IS  A 
TRING  OF  SYMBOLS  BEGINNING  WITH  EITHER  A  VIRGULE  OR  A  DOLLAR 
IGN,  AND  SO  IS  T.  THEN 

F)  JNS/  IS  A  SEARCH  DESCRIPTION  WHICH  SELECTS  THOSE  RECORDS 
HIGH  S/  DOES  NOT  SELECT. 

G)  AASTZ  IS  A  SEARCH  DESCRIPTION  WHICH  SELECTS  THOSE  RE- 

ORDS  SELECTED  BY  BOTH  S/  AND  T/. 

H)  $OST/  IS  A  SEARCH  DESCRIPTION  WHICH  SELECTS  THOSE  RE- 

DRDS  SELECTED  BY  EITHER  S/  OR  T/  OR  BOTH. 
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EXAMPLES 

*  *  *  *  *  *  *  *  *  *  ♦  41 4  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  **  *  *  *  *  *  *  * 

IN  THIS  SET  OF  EXAMPLES  WE  ASSUME  THAT  THE  INPUT  REFERS  TO 
THE  TECHNICAL  PAPERS  ON  SOME  SUBJECT,  SAY  INFORMATION  RETRIEVAL. 
EACH  RECORD  IN  THE  FILE  PERTAINS  TO  ONE  TECHNICAL  PAPER  AND  CON¬ 
TAINS  THE  USUAL  BIBLIOGRAPHIC  INFORMATION  FOR  THAT  PAPER,  AS  WELL 
AS  A  STRING  OF  DESCRIPTORS.  WE  ASSUME  THAT  THE  YEAR  OF  PUBLICA¬ 
TION  OF  THE  PAPER  (FOUR  OECIMAL  DIGITS!  IS  ALWAYS  ONE  OF  THE 
DESCRIPTORS,  AND  IS  IMMEDIATELY  FOLLOWED  BY  THE  DESCRIPTOR  /DATE/. 

THUS,  FOR  EXAMPLE,  A  PAPER  PUBLISHED  IN  1960  WOULD  CONTAIN 
THE  STRING  .../1960/DATE/...  SOMEWHERE  AMONG  THE  SEQUENCE  OF 
DESCRIPTORS. 

THEN  THE  SEARCH  DESCRIPTION 
SE/1960/DATE/ 

SELECTS  ALL  PAPERS  PUBLISHED  IN  1960. 

$N$E/ i960 /DATE / 

SELECTS  ALL  PAPERS  NOT  PUBLISHED  IN  I960  (AS  WELL  AS  ANY  FOR  WHICH 
THE  DATE  DESCRIPTOR-PAIR  WAS  OMITTED). 

$L/ 1960/0 ATE/ 

SELECTS  ALL  THE  PAPERS  PUBLISHED  IN  1960  OR  EARLIER. 

SL/ 1000*2, 3/COST/MATERIAL/ 

WOULD  SELECT,  AMONG  OTHERS,  A  RECORD  CONTAINING  THE  STRING  OF 
DESCRIPTORS  .  •  » /900/C0ST /OF /MATER I AL/ • • •  AS  WELL  AS  A  RECORD 
CONTAINING  THE  DESCRIPTORS  .../900/COST/MATERIAL/... 

$G /I 956/DA TE/ 

SELECTS  ALL  THE  PAPERS  PUBLISHED  IN  1956  OR  LATER. 

SA*G/1956/DATE$L /1960/DATE/ 

SELECTS  ALL  THOSE  PUBLISHED  FROM  1956  TO  1960,  INCLUSIVE. 

$N SA$G/ l 956/DA TESL/ I960 /DATE/ 

SELECTS  THOSE  WHICH  WERE  NOT  PUBLISHED  BETWEEN  1956  AND  I960, 
INCLUSIVE . 

SO/JONES, AKSASG/ 1956/DATESL/1960/DATE/ 

SELECTS  THOSE  PAPERS  WHICH  EITHER  ARE  BY  A.K.  JONES  OR  APPEARED 
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WEEN  1956  AND  1960. 

$3, 4/ BIG/ BLACK /COW/ 

ILD  SELECT*  FOR  EXAMPLE*  A  RECORD  CONTAINING  THE  STRING  OF 
CRIPTORS  •  .  .  /BI G /FAT /BLACK /CO  W/  ..  .  BllT  NOT  THE  STRING  .../BIG/ 
/OLD/ BLACK /COW/ . • . 


************************************************** 

THE  OPTION  CARD 

ft************************************************* 

THE  'OPTION’  CARD  IS  USED  TO  SUPPLY  NECESSARY  INFORMATION  AS 
L  AS  OPTIONAL  INFORMATION  TO  THE  SEARCH  PROGRAM.  IT  MUST  BE 
LUDED  AND  SHOULD  BE  THE  FIRST  CARD  OF  THE  SEARCH  REQUEST  DECK. 
THE  'OPTION'  CARD  MUST  BE  PUNCHED  AS  FOLLOWS  - 

COLS.  1-6  -  THE  WORD  'OPTION* 

COLS.  8-  ~  *  MRS  *  TM,CCO*FFL,OPF  *IT1*0T*ST*ST*ST*ST*IT2' 

RE 

MRS  =  MAXIMUM  RECORD  SIZE  OF  INPUT  FILE  IN  CHARACTERS. 

TM  =  A  CODE  SPECIFYING  TAPE  MODE. 

0  »  UNBLOCKED  TAPE 
1  «  BLOCKED  TAPE 

CCO  =  A  CODE  SPECIFYING  THE  CONCATENATION  OPTION. 

0  =  DO  NOT  CONCATENATE*  SEARCH  ALL  RECORDS 

1  a  CONCATENATE*  SEARCH  ONLY  RECORDS  WITHOUT  LEVEL 

INDICATORS 

2  =  CONCATENATE,  SEARCH  ONLY  RECORDS  WITHOUT  LEVEL 

INDICATORS  OR  T  INDICATORS 

3  =  CONCATENATE,  SEARCH  ALL  RECORDS 

FFL  =  THE  FIXED  FIELD  LENGTH  REQUIRED  FOR  CONCATENATION.  THI' 
FIELD  MUST  BE  INCLUDED  BUT  IS  IGNORED  IF  'CCO*  IS 
0. 

OPF  =  A  CODE  SPECIFYING  AN  OUTPUT  OPTION. 

0  a  INCLUDE  FOUR  RECORDS  ASSOCIATED  WITH  SEARCH  REQUEST 
ON  OUTPUT  TAPE 

1  *  DO  NOT  INCLUDE  THE  FOUR  RECORDS  ON  OUTPUT  TAPE 

I T 1  =  SYMBOLIC  TAPE  NAME  'SYSXZN'  FOR  INPUT  TAPE. 

OT  =  SYMBOLIC  TAPE  NAME  'SYSXZN'  FOR  OUTPUT  TAPE. 

ST  a  SYMBOLIC  TAPE  NAME  'SYSXZN'  FOR  SCRATCH  TAPE.  THERE 

MUST  BE  4  SCRATCH  TAPES. 

IT2  *  SYMBOLIC  TAPE  NAME  'SYSXZN'  OF  ALTERNATE  INPUT  UNIT  IF 
THERE  IS  MORE  THAN  ONE  INPUT  FILE.  OTHERWISE,  THIS 
FIELD  IS  OMITTED. 

BEGINNING  IN  COLUMN  8  AS  INDICATED,  ALL  FIELDS  ARE  PUNCHED 
IT INUOUSL Y  SEPARATED  BY  COMMAS  WITH  NO  INTERVENING  BLANKS. 
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FORMAT  CAROS 

************************************************** 

SINCE  THE  OUTPUT  TAPE  MAY  BE  LISTEO  WITH  THE  ’PRINT*  PROGRAM 
C  SEE  BCC-352).  IT  IS  DESIRABLE  THAT  THE  USER  SPECIFY  THE  FORMAT 
FOR  THIS  LISTING  THROUGH  THE  SEARCH  PROGRAM.  THIS  SHOULO  BE  DONE 
BY  PUNCHING  A  CARO  WITH  THE  WORD  *  FORMAT •  IN  COLS  1-6  AND  FOLLO¬ 
WING  THIS  CARD  WITH  A  STANDARD  PRINT  PARAMETER  CARD  (SEE  BCC-352). 
THESE  CARDS  SHOULO  BE  INSERTED  IN  FRONT  OF  THE  REQUEST  TO  WHICH 
THEY  APPLY.  THE  SPECIFIED  FORMAT  WILL  APPLY  TO  THE  OUTPUT  OF  ALL 
REQUESTS  UNTIL  ANOTHER  FORMAT  CARD  APPEARS.  THUS  IT  IS  POSSIBLE 
TO  HAVE  THE  OUTPUT  FROM  EACH  REQUEST  LISTED  WITH  A  DIFFERENT 
FORMAT.  IF  NO  FORMAT  CARD  IS  SPECIFIED,  A  'STANOARD*  LISTING  WILL 
BE  GIVEN. 

*****.v*************************  ******************* 

TAPE  AND  LABEL  CARDS 

************************************************** 

IF  THERE  IS  MORE  THAN  ONE  IN«>UT  TAPE,  A  TAPE  CARD  MUST  BE 
INCLUDED  FOR  EACH  TAPE.  THESE  CAROS  ARE  PLACED  AT  THE  BEGINNING 
OF  THE  SEARCH  REQUEST  DECK  (AFTER  THE  OPTION  CARD)  IN  THE  ORDER 
THAT  THE  TAPES  ARE  TO  BE  SEARCHED. 

THESE  CARDS  SHOULD  BE  PUNCHED  AS  FOLLOWS 

COLS. 1-4  THE  WORD  ’TAPE* 

COLS. 5-72  THE  FOLLOWING  TWO  FIELDS  IN  THAT  ORDER 

1.  EXTERNAL  TAPE  NUMBER  OR  NAME 

2.  INTERNAL  TAPE  LABEL 

THE  TAPE  LABEL  SHOULD  BE  IMMEDIATELY  PRECEDEO  AND  FOLLOWED  BY 
A  $.  THE  CHARACTERS  BOUNDED  BY  THESE  $  SIGNS  WILL  BE  COMPARED 
WITH  A  CORRESPONDING  NUMBER  OF  CHARACTERS  BEGINNING  WITH  POSITION 
8  OF  THE  FIRST  TAPE  RECORD.  IF  THEY  ARE  NOT  EQUAL,  THIS  TAPE  WILL 
NOT  BE  SEARCHED.  AN  APPROPRIATE  MESSAGE  WILL  BE  PRINTED  OFF-LINE 
AND  THE  JOB  WILL  CONTINUE  TO  PROCESS  THE  REMAINING  TAPES. 

THE  INCLUSION  OF  A  TAPE  LABEL  ON  ANY  TAPE  CARD  IS  OPTIONAL. 
FOR  A  SINGLE  TAPE  SEARCH,  THE  TAPE  CARD  IS  OPTIONAL. 

SUPPOSE,  FOR  EXAMPLE,  THAT  A  SEARCH  IS  TO  BE  RUN  ON  TAPES 
100,  101,  AND  102.  ALSO  SUPPOSE  THAT  TAPE  100  HAS  THE  LABEL 
•SEARCH  TAPE  1’,  TAPE  101  HAS  NO  LABEL,  AND  TAPE  102  HAS  THE  LABEL 
•SEARCH  TAPE  2*.  THEN  THE  FOLLOWING  TAPE  CAROS  SHOULD  BE  INCLUDED 
IN  THE  SEARCH  REQUEST  DECK.  (PUNCHING  BEGINS  IN  COLUMN  1) 

TAPE  100  tSEARCH  TAPE  1$ 

TAPE  101 

TAPE  102  $SEARCH  TAPE  2$ 
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ERROR  MESSAGES 

************************tt***t*tt44ttt4*44f44l4,f  4^  4, 


THE 


FOLLOWING  MESSAGES  MAY  OCCUR  IN  THE 
LISTING  OPPOSITE  THE  SEARCH  REQUEST 


DURING  A  SEARCH  RUN  - 


RIGHT  MARGIN  OF  THE 

TO  WHICH  THEY  APPLY 


PRINTOUT 

MEANING 

ACTION 

ERROR 

1 

TOO  FEW  OPERATORS  FOR 

THE  DESCRIPTORS  AT  SOME 
POINT  IN  THE  QUESTION 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

2 

TOO  FEW  DESCRIPTORS  FOR 
THE  OPERATORS  IN  THE 
ENTIRE  QUESTION 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

3 

AN  OPERATOR  HAS  OCCURRED 
IN  AN  ILLEGAL  POSITION 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

4 

SEARCH  REQUEST  DDES  NOT 
END  WITH  A  / 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

5 

ILLEGAL  OPERATOR 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

6 

FIRST  TERM  AFTER  JL » 

SE«  OR  $G  IS  NOT  A 

SIMPLE  TERM 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERRcx 

7 

NUMERICAL  OPERATOR  NOT 
FOLLOWED  BY  PROPER  NO. 

OF  SIMPLE  DESCRIPTORS 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

e 

ILLEGAL  OPERATOR  AS 

SECOND  TERM  FOLLOWING 

A  $L »  SE  t  SG 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

9 

SECONO  FIELD  OF  THE  NU¬ 
MERICAL  OPERATOR  IS 
NON-NUMERICAL 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ERROR 

10 

SECOND  FIELD  OF  THE  NU¬ 
MERICAL  OPERATOR  IS  LESS 
THAN  THE  FIRST  FIELD 

THIS  SEARCH  IS  BYPASSED 
NOTHING  ON  OUTPUT  TAPE. 
REWRITE  THE  QUESTION. 

ALL  OTHER  MESSAGES  WHICH  MAY  OCCUR  ARE  SELF-EXPLANATORY 
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***** ***** ***************  ******41** *** *** ********** 
INTRODUCTION 

*********************************  *  ***  ****  ********* 

fHE  SORT  PROGRAM  IS  OESIGNEO  TO  REARRANGE  THE  CONTENTS  OF  A 
TAPE  FILE  IN  AN  ORDER  SPECIFIED  BY  A  SUBFIELO  OF  EACH  ITEM  OF  THE 

Cfl  c 

f  BkW« 


************************* ************************* 

THE  SORT  KEY 

************************************************** 

THE  ORDER  CONTROLLING  SUBFIELD  OF  EACH  ITEM  IS  CALLEO  THE 
SORT  KEY.  THE  SORT  KEY  MAY  OCCUR  AT  ANY  POSITION  IN  THE  ITEM* 
HOWEVER  IT  HOST  OCCUR  AT  THE  SAME  POSITION  IN  EVERY  ITEM  OF  THE 
FILE.  ALSO*  THE  SORT  KEY  MAY  BE  AS  LONG  AS  DESIREO.  IT  IS  ASSUMED 
TO  BE  CONTINUOUS  WITH  THE  MOST  SIGNIFICANT  PART  OF  THE  KEY  FUR¬ 
THEST  TO  THE  LEFT. 

ITEMS  WHICH  HAVE  THE  SAME  SORT  KEY  MAY  NOT  OCCUR  IN  THE  SAME 
ORDER  RELATIVE  TO  EACH  OTHER  ON  THE  OUTPUT  TAPE  AS  THEY  WERE  ON 
THE  INPUT  TAPE. 

ALSO.  ITEMS  WHICH  HAVE  THE  SAME  SORT  KEY  MAY  BE  DELETED, 
MAINTAINING  ONLY  ONE  OF  THE  ITEMS,  BY  AN  APPROPRIATE  OPTION  ON  THE 
SORT  DATA  CARD  AS  DESCRIBED  LATER. 

************************************************** 

THE  SORT  CODE 

************************************************** 

THE  SORT  CODE  SPECIFIES  THE  TYPE  OF  COMPARISON  TO  BE  MADE  ON 
THE  SORT  KEY  OR  THE  COLLATING  SEQUENCE  TO  BE  USEO.  THERE  ARE  THREE 
CHOICES. 

A  NUMERICAL  SORT  ASSUMES  THAT  THE  SORT  KEY  IS  NUMERICAL  DATA 
AND  COMPARES  IT  IN  THE  USUAL  WAY  ACKNOWLEDGING  THE  SIGN  BIT. 

THE  7090/94  LOGICAL  SORT  ASSUMES  THAT  THE  SORT  KEY  IS  A 
STRING  OF  BITS  ANO  COMPARES  THEM  STRICTLY  ON  MAGNITUDE  WITH  NO 
REGARO  FOR  SIGN.  IF  THE  SORT  KEY  IS  ACTUALLY  A  STRING  OF  CHARAC¬ 
TERS,  THEN  THEY  ARE  ESSENTIALLY  SORTED  ACCORDING  TO  THE  7090/94 
COLLATING  SEQUENCE  -  COLUMN  2  OF  TABLE  1. 

THE  1401  COLLATING  SEQUENCE  SORT  ASSUMES  THAT  THE  SORT  KEY  IS 
A  STRING  OF  CHARACTERS  ANO  COMPARES  THEM  ACCORDING  TO  THE  STANDARD 
1401  COLLATING  SEQUENCE  -  COLUMN  l  OF  TABLE  1. 

*********4i**************************************** 

THE  SORT  DATA  CARD 

************************************************** 

IT  IS  NECESSARY  TO  SPECIFY  CERTAIN  CONTROL  INFORMATION  TO  THE 
SORT  PROGRAM  SUCH  AS  SORT  KEY  POSITION  ANO  LENGTH,  SORT  CODE,  ETC. 
THIS  IS  DONE  VIA  THE  SORT  DATA  CARD. 

THE  DATA  CARO  IS  PUNCHED  AS  FOLLOWS  BEGINNING  IN  COLUMN  L 
WITH  NO  INTERVENING  BLANKS. 
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$MRS,NCS,FCP,SC*TM,DD, I T ,0T, ST l , ST2, ST3 


MRS  *  MAXIMUM  RECORD  SIZE  IN  CHARACTERS  <1  CHAR.  *  6  BITS*  6 

CHARS.  =  I  MACHINE  WORD). 

NCS  =  NUMBER  OF  CHARACTERS  IN  SORT  KEY. 

FCP  *  FIRST  CHARACTER  POSITION  IN  EACH  ITEM  OF  THE  SORT  KEY. 

SC  =  THE  SORT  CODE  IAS  EXPLAINED  EARLIER). 

1  *  NUMERICAL  SORT 

2  *  7090/94  LOGICAL  SORT 

3  =  1401  COLLATING  SEQUENCE  SORT 

TM  =  A  CODE  SPECIFYING  tAPE  MODE. 

0  =  UNBLOCKED 

1  =  BLOCKED 

DD  *  A  DUPLICATE  DELETION  CODE 

0  «  OUTPUT  ALL  RECORDS 

1  =  OUTPUT  ONLY  ONE  RECORD  OF  A  SET  OF  RECOROS  WITH  THE 
SAME  SORT  KEY. 

IT  =  SYMBOLIC  TAPE  NAME  OF  INPUT  TAPE 

OT  =  SYMBOLIC  TAPE  NAME  OF  OUTPUT  TAPE 

ST  1  *  SYMBOLIC  TAPE  NAME  OF  SCRATCH  TAPE 

ST2  *  SYMBOLIC  TAPE  NAME  OF  SCRATCH  TAPE 

ST3  =  SYMBOLIC  TAPE  NAME  OF  SCRATCH  TAPE 

INITIALLY*  ALL  TAPES  EXCEPT  THE  INPUT  TAPE  ARE  REWOUND.  AT 
E  END  OF  THE  TAPE  SORT  ALL  TAPES  ARE  REWOUND. 

t*****^****************************************** 

USAGE  OF  THE  SYSTEM 

ft************************************************* 

IN  GENERAL,  ONE  OF  THE  MAIN  PROBLEMS  ASSOCIATED  WITH  USING 
MPUTERS,  ESPECIALLY  ON  A  LARGE  SCALE  AS  AT  OUR  INSTALLATION,  IS 
E  TIME  LAPSE  BETWEEN  SUBMITTING  A  JOB  TO  BE  RUN  AND  RECEIVING 
E  RESULTS.  THUS,  IT  IS  DESIRABLE  TO  DO  AS  MUCH  OURING  ONE  ACCESS 

THE  COMPUTER  AS  POSSIBLE.  TO  ACCOMPLISH  THIS  ENO,  IPS  IS  DE- 
GNED  SO  THAT  ANY  OR  ALL  OF  THE  PROGRAMS  BELONGING  TO  IT  MAY  BF 
N  DURING  ONE  TIME  ON  THE  COMPUTER,  IN  ANY  OROER  DETERMINED  BY 
E  USER  AND  AS  MANY  TIMES  AS  NEEDED. 

IT  IS  IMPORTANT  THAT  THE  USER  BE  FAMILIAR  WITH  THE  GENERAL 
CK  SETUP  FOR  IPS  AND  UNDERSTAND  THE  NECESSARY  CONTROL  CARDS  FOP 
IE  SYSTEM.  A  MORE  GENERAL  DISCUSSION  WILL  BE  FOUND  IN  BCC-351, 
IICH  DESCRIBES  THE  INFORMATION  PROCESSING  SYSTEM  <0F  WHICH  THE 
ARCH  AND  SORT  PROGRAMS  ARE  ONLY  A  PARTI  AS  A  UNIT. 

FIRST  IT  IS  NECESSARY  TO  IDENTIFY  YOURSELF  TO  THE  SYSTEM  AND 
OVIDE  CERTAIN  BOOKEEPING  INFORMATION.  THIS  IS  ACCOMPLISHED  WITH 
IE  'JOB*  CARO  PUNCHED  AS  FOLLOWS. 
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USAGE  OF  THE  SYSTEM 

COL.  1  -  THE  PUNCHES  7,8,9 

COLS.  8-10  -  THE  WORD  • JOB® 

COLS.  16-  -  JOB  NUMBER, P, YOUR  NAME , EST I  MATED  TIME  IN  HUN¬ 

DREDTHS  OF  HOURS ,999999, LOOOO 

FOR  EXAMPLE 

JOB  1023, P, DOE, 20, 999999, 10000 

NEXT  THE  SYSTEM  MUST  BE  TOLD  WHICH  TAPE  ORIVES  (OR  AUXILIARY 
STORAGE  MEDIUM)  ARE  TO  BE  USED  AND  THE  OPERATOR  INFORMED  OF  WHAT 
FILES  TO  BE  MOUNTED.  THIS  IS  ACCOMPLISHED  BY  THE  *  ASSIGN'  CARD  AS 
FOLLOWS 

COL.  1  -  THE  PUNCHES  7,0,9 

COLS.  8-13  -  THE  WORD  'ASSIGN' 

COLS.  16-24  -  THE  STRING  «CK=SYSXZN'  WHERE  CK  IS  THE  PHYSICAL 
UNIT  TO  BE  USED  AND  SYSXZN  IS  THE  SYMBOLIC  NAME 
REFERENCED  BY  THE  PROGRAM. 

COLS.  26-  -  COMMENTS  TO  THE  OPERATOR  SUCH  AS  TAPE  TO  MOUNT. 

FOR  EXAMPLE 

ASSIGN  A5“SYSAR4  MOUNT  TAPE  NO.  100 

THE  USER  SHOULD  CHECK  WITH  THE  PERSON  TO  WHOM  HE  SUBMITS  HIS 
JOB  TO  BE  SURE  THAT  THE  PHYSICAL  HARDWARE  I  SUCH  AS  TAPE  DRIVES) 
WHICH  HE  IS  REQUESTING  IS  AVAILABLE. 

NOW  IT  IS  TIME  TO  GET  IPS  INTO  THE  MACHtNE.  THE  FOLLOWING 
CARD,  CALLEO  AN  'LBRL'  CARO,  ACCOMPLISHES  THIS. 

COL.  1  -  THE  PUNCHES  7,8 

COLS.  8-11  -  THE  WORD  'LBRL ' 

COLS.  16-21  -  THE  WORD  'INPACK'  (FOR  INFORMATION  PACKAGE) 

FOR  EXAMPLE 

LBRL  INPACK 

THE  SEARCH  OR  SORT  PROGRAM  IS  OBTAINED  BY  TWO  SUCCESSIVE 
CARDS,  NAMELY  'DATA'  AND  'SEARCH'  OR  'SORT*.  THE  'DATA*  CARD  IS 
PUNCHED 

COL.  1  -  THE  PUNCHES  7,8,9 

COLS.  8-11  -  THE  WORD  'DATA' 

COLS.  16-21  -  THE  WORD  'NOEOIT* 

THE  NEXT  CARD  MUST  BE  PUNCHED  AS  FOLLOWS 

COLS.  8-13  -  THE  WORD  'SEARCH'  OR  'SORT' 

COLS.  16-  -  A,B 


SORT  PROGRAM 
:  OF  THE  SYSTEM 


IS 


IS  ' GDI F 1  TO  EXECUTE  THIS  PROGRAM  REGAROLESS  OF  PREVIOUS 
DF  JOBS  IN  THIS  BATCH. 

>  *  GO  I F I F  *  TO  EXECUTE  THIS  PROGRAM  ONLY  IF  PREVIOUS  *GOIF» 
= I F •  JOBS  HAVE  HAD  NO  ERRORS. 

IS  *  SYSXZN #  SPECIFYING  THE  TAPE  UNIT  CONTAINING  THE  NEXT 
ro  EXECUTE. 

NORMAL  CASE  FOR  «A,B'  IS  • GOIF IF,SYSMITf  AND  THIS  IS 
IF  •  A»B '  IS  OMITTED® 

.OWING  THIS  CARD  MUST  BE  THE  SEARCH  REQUEST  DECK  OR  SORT 
ID*  DEPENDING  ON  THE  PROGRAM.  FOR  EXAMPLE,  THE  FOLLOWING 
TYPICAL  DECK  SETUP  FOR  THE  SEARCH  PROGRAM  FOLLOWEO  BY  THE 
3GRAM  TO  LIST  THE  RESULTS. 

JOB  NO., P, DOE, 20, 999999, lOOOO 

ASSIGN  A4=  SYSAR4  MOUNT  TAPE  XXX 

ASSIGN  A5=SYSAR5  MOUNT  BLANK  TAPE  -  SAVE 

ASSIGN  A6=  SYSAU4  MOUNT  SCRATCH  TAPE 

LBRL  INPACK 

DATA  NOEDIT 

SEARCH 

ION  3600,1,0,0,0, S YSAR4,SYSAR5 ,SY$AU4, SYSES1 , SYSES2, SYSE S3 
>E  CARDS,  IF  USED) 

IMAT  AND  SEARCH  REQUEST  CAROS) 

LBRL  PRINT 

5AR5 

31 
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TABLE  1  -  CHARACTER  REPRESENTATION 


SEQ 

OCT 

CARO 

CHARACTER 

SEQ 

BIN 

CARO 

CHARACTER 

NO. 

REP 

REP. 

NO. 

REP 

REP. 

00 

60 

BLANK 

32 

27 

♦  7 

G 

01 

33 

+  38 

• 

33 

30 

♦8 

H 

02 

34 

♦48 

> 

34 

31 

♦9 

I 

03 

35 

♦  58 

LEFT  BRACKET 

35 

52 

-0 

-  MINUS  ZERO 

04 

36 

♦68 

LESS  THAN 

36 

41 

-1 

J 

05 

37 

♦  78 

GROUP  MARK 

37 

42 

-2 

K 

06 

20 

♦ 

♦ 

38 

43 

-3 

L 

07 

53 

-38 

* 

39 

44 

-4 

M 

08 

54 

-48 

* 

40 

45 

-5 

N 

09 

55 

-58 

RIGHT  BRACKET 

41 

46 

-6 

0 

10 

56 
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****************  *********  ***************  ********** 

INTRODUCTION 

****************  ********************************** 

THE  EDIT  PROGRAM  HERE  DESCRIBED  IS  WRITTEN  IN  THE  MANIPULATOR 
LANGUAGE  FOR  THE  IBM  7094  COMPUTER,  ANO  IS  CONSISTENT  WITH  THE 
OTHER  PROGRAMS  OF  THE  7094  INFORMATION  PACKAGE. 

THIS  PROGRAM  PERMITS  THE  INITIAL  ESTABLISHMENT  OR  IATFR 
MODIFICATION  OF  A  STANDARD  INFORMATION  FILE. 

A  STANDARD  FILE  CONSISTS  OF  ONE  OR  MORE  STANDARD  RECOROS,  ALL 
ON  ONE  MAGNETIC  TAPE,  FOLLOWED  BY  A  FILE  MARK. 

A  STANOARO  RECORO  CONSISTS  OF  A  FIVE-OIGIT  RECGRO  NUMBER 

((CONSECUTIVE  STARTING  AT  OOOOII,  FOLLOWED  BY  TWO  FORMAT  CONTROL 
CHARACTERS  (WHOSE  USE  IS  DESCRIBED  IN  THE  'PRINT*  WRITE-UP), 
FOLLOWED  BY  THE  TEXT  OF  THE  RECORD  (WITH  TRAILING  BLANKS  ANO 
DOLLAR  SIGNS  OMITTED),  FOLLOWED  BY  A  DOLLAR  SIGN.  THE  TOTAL 

NUMBER  OF  CHARACTERS  IN  A  RECORD  MUST  RE  LESS  THAN  10,000. 

A  DECK  OF  CHANGE  CAROS  (DESCRIBED  IN  DETAIL  BELOW)  SPECIFIES 
WHAT  IS  TO  BE  ON  THE  OUTPUT  TAPE.  IT  MAY  REFER  TO  AS  MANY  AS  TWO 

INPUT  TAPES  (CALLED  THE  ' A-TAPE*  AND  M-TAPE'  RESPECTIVELY).  IF 

SO,  EACH  INPUT  TAPE  REFERRED  TO  MUST  HE  A  STANDARD  INFORMATION 
FILE  AS  DESCRIBED  ABOVE.  THE  OUTPUT  TAPE  WILL  ALWAYS  CONSTITUTE  A 
STANDARD  INFORMATION  FILE. 

ANY  RECORD  ON  THE  NEW  TAPE  WHICH  HAS  BEEN  EITHFR  ADOEO  0« 
CHANGED  WILL  BE  PRINTED  FOR  CHECKING  PURPOSES. 

************************************************** 

THE  CHANGE  DECK. 

************************************************** 


THE  CHANGE  DECK,  WHICH  SPECIFIES  WHAT  IS  TO  BE  DONE  DURING 
THIS  RUN,  CONSISTS  OF  CONTROL  CARDS  AND  FREE  TEXT  CAROS.  THE  LAST 
CARD  OF  THE  CHANGE  DECK  SHOULD  ALWAYS  RE  AN  fc-CARO  (SEE  ALPHABETIC 
LIST  OF  CONTROL  CARDS  BELOW). 

A  CONTROL  CARD  ALWAYS  HAS  A  DOLLAR  SIGN  IN  COLUMN  1.  A  FRF E 
TEXT  CARD  NEVER  HAS  A  DOLLAR  SIGN  IN  COLUMN  1.  FREE  TFXT  CAROS 
NEVER  OCCUR  UNLESS  IMMEDIATELY  PRECEEDEO  BY  A  CONTROL  CARD  SPECI¬ 
FYING  WHAT  IS  TO  BE  DONE  WITH  THE  FREE  TEXT,  AND  THE  FORMAT  OF  THE 
FREE  TEXT  CARDS  MUST  BE  THAT  SPECIFIED  BY  THE  GOVERNING  CONTROL 
CARO. 


************************************************** 

CONTROL  CARD  FORMAT. 

*************************************************** 


ALL  CONTROL  CARDS  HAVE  TH':  FOLLOWING  FORMAT. 

COLUMN  1  IS  A  DOLLAR  SIGH.  THIS  IS  FOLLOWED  BY  THE  »ARAMCTEP 
FIELDS  (IF  ANY),  FOLLOWED  BY  A  CONTROL  CODE  (REQUIRED  IN  ALL 
CASES),  FOLLOWED  BY  THE  TEXT  FIELD  (IF  ANY).  NOTICE  THAT  THE  WHOLE 
CONTROL  STRING,  FROM  THE  INITIAL  DOLLAR  SIGN  THROUGH  THE  CONTROL 
CODE,  MUST  BE  ON  THE  SAME  CARD.  THE  TEXT  FIELD  (IF  ANY)  MAY  BE 
CONTINUED  ONTO  FOLLOWING  CARDS  AS  DESCRIBED  BELOW. 

THE  PARAMETER  FIELDS  MAY  BE  EITHER  NUMERIC  OR  LITERAL  (DEPEN- 
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DING  ON  THE  SPECIFICATIONS  FOR  ?HE  Tyt’E  JF  CONTROL  CARD!. 

A  NUMERIC  PARAMETER  FIELD  CONSISTS  OF  A  SEQUENCE  OF  DfcCiHM 
DIGITS*  WITH  THE  USUAL  INTERPRETATION.  LEADING  7  ERDES  NEED  NUT  H*- 
WRITTEN,  AND  BLANKS  MAY  BE  USED  AS  DESIRED  EITHER  TO  THF  LEFT  (iw 
THE  RIGHT  OF  THE  DIGIT  STRING.  A  VACUOUS  STRING  IS  INTERPRET!-'  *  «■ 
ZERO. 


A  LITERAL  PARAMETER  FIELD  CONSISTS  OF  AN  EQUAL  SIGN  («), 
FOLLOWED  BY  A  STRING  OF  CHARACTERS  NCJNE  OF  WHICH  IS  A  DOLLAR  SIGN 
4  $  I «  FOLLOWED  BY  A  DOLLAR  SIGN.  BLANKS  MAY  BE  USED  AS  DESIRF' 
EITHER  TO  THE  LEFT  OF  THE  EQUALS  SIGN  OR  TO  THE  RIGHT  OF  Tm* 
DOLLAR  SIGN?  AND  WILL  BE  IGNORED.  BUT  BLANKS  BETWEEN  THE  EQUALS 
SIGN  AND  THE  OOLIAR  SIGN  FORM  PART  OF  THE  LITERAL  STRING  AND  ARE 
TREATED  LIKE  ANY  OTHER  CHARACTER  OF  THE  STRING. 

A  COMMA  SHOULD  BE  WRITTEN  BETWEEN  TWO  SUCCESSIVE  PARAMETLk 
FIELDS,  BETWEEN  THE  LAST  PARAMETER  FIELD  AND  THE  CODE y  AND  BETWEEN 
THE  CONTROL  CODE  AND  THE  TEXT  FIELD  (IF  ANY  I .  IF  THE  LAST  ONE  OR 
MORE  PARAMETER  FIELDS  ARE  NULL  THEN  NEITHER  THE  FIELD  NOR  ITS 
FOLLOWING  COMMA  HAS  TO  BE  WRITTEN. 

BLANKS  MAY  BE  USED  AS  DESIRED  ON  EITHER  SIDE  OF  THE  "» 
CHARACTERS.  AND  ARE  IGNORED. 

IF  A  TEXT  FIELD  OCCURS  ON  A  CONTROL  CARD,  IT  STARTS  I MMt 
TELV  TO  THE  RIGHT  OF  THE  COMMA  WHICH  SEPARATES  IT  FROM  THE  CONT" 
CODE.  THE  RIGHT  END  OF  THE  TEXT  FIELD  IS  DETERMINED  IN  THE  SA- 
WAY  AS  FOR  FREE  TEXT  CARDS  (SEE  NEXT  PARAGRAPH}. 


***********t*******************************«******* 

TREATMENT  OF  RIGHT  END. 

******************** ************************ ****** 


WHEN  CARDS  WITH  TEXT  ON  THEM  (WHETHER  THE  TEXT  FIELD  OF  A 
CONTROL  CARD  OR  A  FREE  TEXT  CARD)  ARE  BEING  PREPARED,  IT  IS  CON¬ 
VENIENT  TO  BE  ABLE  TO  END  AT  A  NATURAL  PLACE  IN  THE  TEXT  RATHER 
THAN  AT  A  SPECIFIED  CARD  COLUMN.  THE  FOLLOWING  CONVENTIONS  HAVE 
THEREFORE  BEEN  ADOPTED  FOR  ALL  TEXT  CARDS. 

ALL  BLANKS  AND  DOLLAR  SIGNS  ARE  ELIMINATED  FROM  THE  RIGHT  FND 
OF  THE  CARD  LEFTWARD  TO  THE  FIRST  CHARACTER  WHICH  IS  NEITHER  ONE. 
CALL  THAT  CHARACTER  THE  SIGNIFICANT  CHARACTER. 

IF  THE  SIGNIFICANT  CHARACTER  IS  A  HYPHEN,  THEN  IT  IS  ELI¬ 
MINATED. 

IF  THE  SIGNIFICANT  CHARACTER  IS  NOT  A  HYPHEN,  THEN  ONE  BLANK 
IS  ADDED  TO  THE  RIGHT  OF  IT. 

THESE  RULES  MEAN  THAT  IF  YOU  WANT  TO  PRESERVE  BLANKS,  DOLLAR 
SIGNS,  OR  HYPHENS  AT  THE  RIGHT  END  OF  A  TEXT  CARD  THEN  YOU  MUST 
i.UARD  THEM  FROM  ERASURE  BY  A  HYPHEN  ON  THEIR  RIGHT. 

************************************************** 

RECORD  NUMBER  PARAMETERS. 

4'**1i******  ft**********!*************#*************#* 

SOME  PARAMETER  FIELDS  DESIGNATE  RECORDS  ON  THF  ACTIVE  INPUT 
TAPE.  UNLESS  THE  CONTRARY  IS  EXPLICITLY  STATED,  SUCH  FIELDS, 
ALTHOUGH  CALLED  'RECORO  NUMBERS',  MAY  BE  EITHER  NUMERIC  DR  LI¬ 
TERAL. 

IF  A  RECORD  NUMBER  FIELD  IS  NUMERIC,  IT  REFERS  TO  THAT  NUMBER 
RECORD  ON  THE  INPUT  TAPE,  AS  DETERMINED  BY  COUNTING  RECORDS  FROM 
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THE  BEGINNING  OF  THE  TAPE  (NOT  BY  INSPECTING  THE  FIRST  I- 1 VI-  C - 
CTERS  OF  EACH  RECORD). 

IF  A  RECORD  NUMBER  FIELD  IS  LITERAL,  THEN  THE  STRING  WIT1-1  ’  •>- 
SAME  NUMBER  OF  CHARACTERS,  STARTING  IN  POSITION  EIGET  ?1F  *-A  *i- 
INPUT  RECORD,  IS  INTERPRETED  AS  A  SEQUENCE  CODE,  AND  COMPARE!)  v.! :  T - 
THE  GIVEN  STRING.  IN  THIS  CASE  THE  (RELEVANT  PORTION  f)F  ▼  «H » 
INPUT  TAPE  MUST  BE  IN  ORDER  BY  ITS  SEQUENCE  COOES. 

IF  A  RECORD  NUMBER  FIELD  IS  NULL,  THEN  USUALLY  NOTHING  HAP- 
|Jf NS  TO  THE  INPUT  TAPE,  BUT  WATCH  FOR  EXCEPTIONS, 

**********  ********  ************  *  ******************* 

A-CARD.  $F1,F2,A 

****************** ********* *********************** 

THE  A-CARD  DESIGNATES  TAPE  A  AS  THE  ACTIVE  INPUT  TAPE.  THIS 
iU..S  IGNAT  I  ON  REMAINS  IN  EFFECT  UNTIL  A  B-CARO  IS  MET.  TAPE  a  IS 
ttO  I OMATIC  ALLY  ASSUMED  TO  BE  THE  ACTIVE  INPUT  TAPE  UNTIL  THE  FPST 
A-LARD  OR  B-CARD  OCCURS. 

IF  FIELD  FI  IS  NOT  NULL  THEN  THF  TAPE  IS  MOVED  INTO  POSPliA 
m  READ  RECORD  NUMBER  FI.  IF  FI  (S  NUMERIC  THIS  MOVEMENT  MAY  qt- 
F  IT  HER  BACKWARD  UR  FORWARD.  HUT  IF  FI  IS  LITCRAL  THEN  «ACK<ARU 
MOVEMENT  IS  NOT  PERMITTED. 

IF  FIELD  F2  IS  NOT  NULL  THEN  TAPE  A  IS  COPIED  (FROM  WHE* -VCi- 
F 1  LEFT  IT)  THROUGH  RECORD  NUMBER  F2. 

THIS  CARD  HAS  NO  TEXT  FIELD,  ANO  NO  FOLLOWING  FREE  T' XT 
..ARDS. 

************************************************** 

B-CARD.  SFI,F2,B 

************************************************** 

THE  B-CARD  DESIGNATES  TAPE  B  AS  THE  ACTIVE  INPUT  TAPE.  THIS 
DESIGNATION  REMAINS  IN  EFFECT  UNTIL  THE  NEXT  A-CARD. 

IF  FIELD  FI  IS  NOT  NULL  THEN  T Ht  TAPE  IS  MOVED  INTO  POSITION 
TO  READ  RECORD  NUMBER  FI.  IF  FI  IS  NUMERIC  THIS  MOVEMENT  MAY  Re 
tITHER  BACKWARD  Oft  FORWARD.  BUT  IF  FI  IS  LITtKAL  THEN  BACKWARD 
MOVEMENT  IS  NOT  PERMITTED. 

IF  FIELD  F2  IS  NOT  NULL  THIN  TAPF  B  IS  COPIED  (FROM  WHERHVFR 
FI  LEFT  IT)  THROUGH  RECORD  NUMBER  F2. 

THIS  CARD  HAS  NO  TEXT  FIELD,  AND  NO  FOLLOWING  FREE  TEXT 
CAROS. 


**********************************  **************** 

D-CARD.  $F1,F2,0 

************************************************** 

THIS  CARD  OELETES  RECORDS  FI  THROUGH  F2.  IF  F2  IS  NULL  THEN 
THE  SINGLE  RECORD  FI  IS  DELETED.  FI  SHOULD  NOT  HE  NULL  Gft  ASK  FO<? 
BACKWARD  MOVEMENT  OF  THE  INPUT  TAPE. 


*  -  4? 
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******************  *********  *********************** 

t-CAKD.  SF 1 ,  t 

************************************************** 

THIS  END  CARD  SHOULD  HE  THE  LAST  CARD  OF  THE  CHANGE  DECK,  AND 
SHOULD  NOT  OCCUR  ELSEWHEPF.  THE  ACTIVE  INPUT  TAPE  IS  Cn°JEr> 
THROUGH  RECORD  NUMBER  FI  AND  THE  RUN  IS  TERMINATED.  IF  FI  IS  NULL 
THEN  NO  RECORDS  ARE  COPIED. 

IF  THIS  CARD  IS  OMITTED  FROM  THE  DECK  THEN  A  COPY  OF  IT  (WITH 
FI  NULL)  IS  AUTOMATICALLY  GENERATED  AFTER  THE  LAST  CHANGE  CARD  HAS 
BEEN  TAKEN  CARE  OF. 

************************************************** 

F-CAP.D.  $Fl»F2»F 

************************************************** 

THIS  CARD  SETS  THE  LEFT  MARGIN  FOR  CHANGE  CAROS  TO  FI,  T H4 
RIGHT  MARGIN  TU  F2.  CHARACTERS  TO  THE  LEFT  OF  F L  AND  TO  THE  RIGHT 
OF  F2  ARE  IGNORED.  IF  FI  IS  ZEPQ  (OR  NULL)  IT  IS  TAKFN  AS  1.  Ir 
F2  IS  ZERO  (OR  NULL)  THE  RIGHT  MARGtN  IS  NOT  CROPPED.  BOTH  FI  AMI 
F2  MUST  BE  NUMERIC.  THE  MARGIN  PARAMETERS  ARE  ASSUMED  TO  R. 
(0,0),  TO  USE  THE  FULL  RECORD,  UNTIL  THE  FIRST  F-CARO  IS  MET. 
THEREAFTER,  EACH  F-CARD  REMAINS  IN  FORCE  UNTIL  THE  NFXT  F-,  T-,  (  - 
TX-CARD  IS  MET. 

ELSEWHERE  IN  THIS  MEMO  SUCH  PHRASES  AS  'COLUMN  ONE  DF  T Hf 
CHANGE  CARD',  'THE  LAST  NUNHLANK  CHARACTER',  ETC. 1  APPLY  TO  WHAT 
IS  LEFT  AFTER  THE  MARGIN  ADJUSTMENT  HERE  DESCRIBED. 

************************************************** 

I -CARD.  $F1, l»TEXT 

************************************************** 

THIS  CARD  INSERTS  INDENTED  PARAGRAPHS  OF  FREE  TEXT  AFTER 
RECORD  NUMBER  FI.  IF  FI  IS  NULL  THE  INPUT  TAPE  IS  NOT  MOVED. 

IF  THE  TEXT  FIELD  IS  NOT  NULL  A  NEW  RECORD  IS  STARTFO  WITH 
THE  FIRST  CHARACTER  OF  ThE  TEXT  IN  COLUMN  6  OF  THE  TAPF  RECORD. 

THEN  FREE  TEXT  CARDS  ARE  READ  IN  UNTIL  THE  NEXT  CONTROL  CARP 

IS  MET.  A  FREE  TEXT  CARD  STARTS  A  Nl'w  RECORD  (WITH  ITS  FIRST  NON- 

BLANK  CHARACTER  PUT  IN  COLUMN  8  OF  THE  TAPE  RECORD)  IF  ITS  COLUMN 
1  IS  BLANK.  IF  COLUMN  l  UF  THE  CARO  IS  NOT  BLANK,  IT  IS  ADDED  TO 
THE  CURRENT  OUTPUT  RECORD,  WITH  STANDARD  RIGHT-ENO  TREATMENT • 

***********************  *************************** 

J-CARD.  $Fl,J 

************************************************** 

THIS  CARD  JOINS  RECORD  NUMBER  FI  AND  THE  RECORD  FOLLOWING  IT 

INTO  A  SINGLE  RECORD.  THC  TERMINAL  DOLLAR  SIGN  OF  RECORD  FI  IS 

REPLACED  BY  A  BLANK,  WHICH  IS  IMMEDIATELY  FOLLOWED  BY  THE  CHARAC¬ 
TER  IN  COLUMN  8  OF  THE  NEXT  RECORD. 

A  J-CARO.  IF  USED,  MUSI  FOLLOW  ALL  The  R-  AND  P-CARDS  APP¬ 
LYING  TO  RECORD  FI  AND  PRECEDt  Ml  THOSE  APPLYING  Tfl  RECORD  F1M. 
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*♦**  ft************  «<ri**«**4t4(***6Ki^4****i**ft^A**^  a# 

K-CARO.  $K»  Tb  XT  AUTC-KtV  INSERTION 

*************************** ****** *  **  ************  ** 

THIS  CARO  USES  THE  FIRST  20  CHARACTERS  :.1F  ITS  TEXT  AS  ■ 
CURO  DESIGNATOR  I  JUST  AS  Tub-  l-CARU  UStS  M),  ANC  A  F  T  F  ■>’  THr 
CURD  SO  DESIGNATED  INSERTS  THIS  NbVi  RECORD.  THE  FIRST  CHAHVTt- 
THE  TEXT  FIELD  BECOMES  CftLUMN  8  GF  THE  TAPE  RECORD  •  PULI.  .'■■•  tNr, 
EE  TEXT  CAROS  ARE  THEN  ADDED  TO  THE  NEW  REX'  R’">.  THEIR  Lt'AMN'- 
ANKS  ARE  ELIMINATED  AND  STANDARD  RIGHT  END  TXhATMFNT  IS  USED. 

A*** ********  **  *****  ***«>**#«»****  4*  ««***»*#******«« 

l-CARD.  SF1 * L  #  TEXT 

***************************  *******  4*44  ************ 

THIS  CARD  INSERTS  L 1 NE -FuR-L I NE  FREE  TEXT  AFTER  RECORD  NU’lft0 
•  IF  FI  IS  NULL  THE  INPUT  TAPE  IS  NOT  MOVED. 

IF  THE  TEXT  FIELD  IS  NOT  MILL  THEN  A  R I  COR  D  IS  MADE  PITH  THI¬ 
RST  CHARACTER  OF  TEXT  IN  COLUMN  6. 

THEN  FREE  TEXT  CARDS  ARE  READ  IN  UNTIL  THE  NEXT  CONTROL  (.A1  ; 
MET.  EACH  FREE  TEXT  CARD  BECOMES  A  SINGLE  RECfJHO  WITH  COLUMN  l 
THE  CARD  IN  COLUMN  B  OF  THE  TAPE  RFCORO,  AND  STANDARO  RIGHT-FNO 
EATMENT. 

**  ********  ********  ft*  *«  *»*  *************  #***41  «*«*«** 

NA-CARO.  $*SYSXZN*,NA 

A*****************  **««*»#**  *«****«  **we*«*A*<)**Ai«** 

THIS  CARD  NAMES  INPUT  TAPE  A  AS  SYSTEM  TAPE  'SYSXZM,  WHfX’F 

X  *  A  OR  Bt  SPECIFYING  SYMBOLIC  CHANNEL. 

I  *  R  FUR  A  RESERVED  TAPE, 

«  U  FOR  A  SCRATCH  TAPI . 

N  «  A-8  FDR  SYMBOLIC  UNIT. 

THIS  CARD  DUES  APPfcAR,  IT  MUST  PRECEDE  ANY  OTHER  REFERENCE  TO 
PE  A.  IF  THIS  CARD  OCES  NUT  APPEAR,  THEN  TAPE  A  RECEIVES  ITS 
ANDARD  NAME  (SVSAK4)  AUTOMATICALLY. 

A# A ****** A AAA*  *  ***********.|.*****  ******  ************ 

NB-CARD.  »-SYSX?N»,NH 


THIS  CARD  NAMES  INPUT  TAPE  D,  JUST  AS  THE  NA-CARO  .'AMES  TA01 
IF  THIS  CARD  IS  NOT  USED.  TAPE  B  RECEIVES  ITS  STANDARD  NA"> 
VSBR5I. 
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**♦*♦♦*♦♦♦*♦<  :■** <**«************************** 

NL-CAKD.  *« SVSX/M  ,NfI 

»*******#**iMi.:iii.TV<n(i.l****Vt'>>,'U‘’!‘v*>»#**'*************t 


THIS  CARD  NAMES  THE  OUTPUT  TAPfc  ,  JtJST  AS  THE  NA-CARD  NAVES 
TAPE  A.  IF  THIS  CARD  IS  NOT  USED,  THt  OUTPUT  TAPE  RECEIVES  ITS 
STANDARD  NAME  ( SYSBK6) . 

*  *********  ********  ****  ****  ***********  4  ***414141  ****** 

NT-CARD.  S*SY$XZN$,NT 

************************************************** 

THIS  CARD  NAMES  THE  CHANGE  TAPE  (SEE  T-CARO),  JUST  AS  THF  NA- 
SARO  NAMES  THfc  A-TAPE.  IF  THIS  CARD  IS  NUT  USED,  THE  CHANGE  TAPE 
RECEIVES  ITS  STANDARD  NAME  ISYSAH6). 

*************************** **«v* ************  ****** 

O-CARD.  API, 0, TEXT 

*************************  *******  ****************** 

THIS  CARD  INSERTS  OVERHANGING  PARAGRAPHS  l)E  EREF  TEXT  AF  TP'1 
RECORD  NUMBER  FI.  IE  El  IS  NULL  THfc  INPUT  TAPE  IS  NOT  MOVED. 

IF  THE  TEXT  FIELD  IS  NOT  NULL  THEN  A  NEW  Rt  CORD  IS  ST  A®  TED 
WITH  THE  FIRST  CHARACTER  OF  TEXT  IN  COLUMN  6  OF  ThE  TAPE  RECORD. 

THEN  FREE  TEXT  IS  READ  IN  UNTIL  THfc  NEXT  CONTROL  CARD  IS  f>H. 
A  FREE  TEXT  CARD  STARTS  A  NEW  RECUKO  (FIRST  CARD  CHARACTER  IM 
COLUMN  8  OF  TAPE  RECORD)  IF  COLUMN  l  IS  NOT  BLANK.  IF  A  FREE  TEX? 
CARD  HAS  COLUMN  1  BLANK  THEN  ALL  LEADING  BLANKS  ARE  DFLETED  AM)  IT 
IS  ADDED  TO  THE  CURRENT  OUTPUT  RECORD,  WITH  STANDARD  RIGHT-END 
TREATMENT. 

************************************************** 

P-CARO.  *F1,F2,F3,P 

***************************  *********************** 

THIS  CARD  STARTS  A  NEW  RtCC  R)  AFTER  CHARACTER  NUMBER  F 2  ftP 
RECORD  NUMBER  FI  AND  (IF  F3  IS  NOT  NULL)  SETS  THF  INPUT  LOCATION 
>OINTER  TO  CHARACTCR  F3. 

IF  F2  IS  NULL  THE  BREAK  IS  MADE  AT  THE  PRESENT  VALUE  OF  THi- 
! NPUT  LOCATION  POINTER. 

IF  FI  IS  NULL  THIS  CARO  ALLIES  TO  THF  SAMF  RECORD  AS  THE 
•RECEDING  CONTROL  CARD. 

IF  EITHER  F?  OR  F3  IS  LITERAL,  THE  I NTERPRC TAT  I  ON  IS  SfMTIA- 
TO  THAT  FOR  THE  R-CAPD. 

************************************************** 

R-CARO.  $F I ,F  2 » F3 ,R , TEXT 

************************************************** 


THIS  CARD  INSERTS  ITS  TEXT  FIELD  (WITH  S  TANDAR '  MGHT- 
TREATMENTI  AFTER  CHARACTER  NUMBER  F2  CE  wEf.ORO  NUMDE*-  f  '  ANJ.  (I 
r*  3  IS  NOT  NULL J  SETS  THfc  INPUT  LOCATION  POINTER  TO  E*. 

THfc  TEXT  OF  AN  R-CARD  MAY  Hi  CONTINUED  JN  AS  'AMY  FP  •  >. 
-ARDS  AS  DtSIRtD.  LEADING  BLANKS  AM-  EllSI'jATt)  :,V  TAN"-1 
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iTi  c  u  x  i  rnubK  A r*i 

GHT-ENU  TREATMENT  IS  USED. 

If-  FI  IS  NOLI  H*IS  CA*J  APPLIES  T"  THE  ‘.AM  '^C^;  A.,  If. 
LlfcOING  CONTROL  CARO. 

IF  F2  IS  A  LITtKAl  TEiEN  ThT  CM(i»Ai  II  NJMRI  P  l)i  L  )  Is  T--*AT  >'f 
>t  RIGHTMOST  CHARACTER  UF  TmE  r- 1  '•  S  f  TUSlANC..  OF  T«F  SepO!*1!^: 
RING  FOUND  TO  THE  RIGHT  Hi-  THE  PUL w \T  I  NPijT  LOCATION  POINTf-i. 

IF  F3  IS  A  LITtRAL  THEN  THE  (.  MAP  AC  H  r.  f'UMBi  R  USED  IS  THAT  1* 
Ik  LEFTMOST  CHARACTER  UF  THk  E  I  k  S 1  INSTANCE  t'F  THE  SPEC  I  ~  I  r  ' 
KING  FOUND  TO  T  Hf  RIGHT  OF  CHAPAC  TF  P  FP. 

IF  EITHtP  F  i>  OP  F3  IS  LITERAL  AN)  THE  STRING  IS  NOT  FO'IUO, 
EN  THE  CHARAC  TtH  NUMBER  USED  IS  T  HL  I  NO  OF  THE'  RFCiTKO  IfeXCLU  >tiv  i 
RMINAL  DOLLAR  SIGN) . 

IF  F2  IS  GREATER  THAN  OR  EQUAL  TO  THL  NUMBER  DF  CHARACT r* S  I' 
E  RECORD,  THEN  IT  IS  SET  TO  THE  CHARACTER  JUST  AHEAD  1'*  W- 
RMINAL  DOLLAR  SIGN. 

yt**fc*#  $****  ** 

S-CARL).  $  F  1  i  r  2 1  S,  TEX] 

*  6  4c  *  #  *  4  £  N’t  #  *  £  »}t  #  A  >>  c  *<  <i  ?i  at  i’.*  4:  Ot  *  rt  -u  A  4t 

THIS  CARD  SPECIFIES  THAI,  STARTIN'..  WITH  RECUR!)  NUNKF  ■•'.  I, 
CH  OCCURRENCE  OF  THE  STRING  F2  IN  AN  l  UTPiJt  RECORD  IS  M  '<i 
PLACED  BY  THE  TEXT  STRING  (WITH  S  TAN-JAR  0  R  IGHT  END  TREATMENT). 
E  TEXT  MAY  BE  CONTINUE!)  ON  AS  MAN*  FREE  TEXT  CARDS  AS  YP  ■ 
EASE.  LEADING  BLANKS  ARC  ELIMINATE:)  AND  STANDARD  RIGHT  FN 
EATMENT  IS  USED.  F2  MUST  BF  A  NON-VAC UlHiS  IITCiAL. 

EACH  SUBSTITUTION  SPECIFIED  BY  AN  S-LARD  DOMAINS  JN  t  F- FT  r 
TIL  AN  SX-CARD  IS  ENCOUNTERED. 

IF  MORE  THAN  ONE  SUBSTITUTION  IS  IN  ft-FECT,  TIIFN  EACH  IS  MAUI 
INITIO,  IN  THF  URDtR  RECEIVED*  SO  THAT  SUBSTITUTIONS  WlTMJ> 
KEVluUSI  SUBSTITUTIONS  Ak£  POSSIBLE-  THIS  CARD  IS  DIFFERENT  FR(H‘ 
ST  OTHER  CONTROL  CARDS  IN  THAT  IF  ONLY  UNE  PARAMETER  FIELD  1 s 
VEN  IT  IS  ASSUMED  TO  HE  F?  INSTEAD  OF  FI. 

SO-CARD.  $F1 ,F  2, SO, TF ' T 

ftftftfttftftftftftftftftftftft  ftftftftftftftftftftft  ft«ft4ftftftftft4ftftftft*ftftftft>ft*  ** 

THIS  CARD  ACTS  THE  SAME  AS  AN  S-CARD,  EXCEPT  THAT  THE  INDI¬ 
TED  SUBSTITUTION  IS  DONE  IN  RECORD  FI  !)NL  Y ,  NOT  IN  THE  FOLLOWING 
CURDS-  THE  SO-CARQ  SUBSTITUTIONS  ARE  MADE  BEFORE  TUF  S-C AO  - 
BST  ITUTIUNS  (IF  ANY  ARE  IN  EE  FF  C  T )  .  THIS  CARD  IS  DIEFERFNT  FWi;v 
ST  OTHER  CONTROL  CARDS  IN  THAT  IF  ONLY  ONF  PARAMETER  FIRJ  IS 
VEN  IT  IS  ASSUMED  TO  BE  F2  INSTEAD  OF  FI. 

I 

*#  ********  ******  *  **  *  ******  *  ***  **  *  *  ********  ***  *  **  ** 

SX-CARD*  IF  1 f  SX 

**********  ****w***** ************************  ****** 


THIS  CARD  CANCELS  ALL  ACCUMULATED  SUBSTITUTIONS  SPEC1FIFD  hv 
ECEDING  S-CARDS,  EFFECTIVE  WITH  RECORD  NUMBER  FI.  THAT  IS,  The 
BST  I  TUT  I ONS  WILL  NUT  BE  MADE  IN  f*I  AND  FOLLOWING  RECORDS- 
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**  ********  I^C>>  ***********  **U  *  .t  ^  •  »'-  ill .  ( 


T-CA*t).  $FLtF?*T 

**********  ******^*>;i**V*sN'fc**  **  .;•****  ****  ***  ***  4>-’*  ** 


THIS  SfcTS  A  SWITCH  T'.;  'i  F  A  i)  IMF  FfM  Ll-WiNG  C.  HANOI  KFMPDS  p.-V 
TAPE  INSTEAD  OF  CARDS,  li\»Tll  4  TX-CAkD  IS  M»  T  •),  THI  CHANGF  T  A11*’  . 
THE  FIELDS  FI  AND  F2  SET  THE  MARGINS,  JUST  AS  f!>M  AN  F-CARD.  FVtuv 
RECORD  ON  THt  CHANGE  TAPt  MUST  HAVE  ITS  RIGHT  t  NO  GUARDED  bv  * 
DOLLAP  SIGN* 

************  ^M^******^******************?******* 

TX-CARO.  $Fl,F2,TX 

*  *  *  *****  ****  ****  ********************************** 

THIS  RECORD  RESETS  THt  SWITCH  (SET  BY  A  T-CARD )  Tn  H-;S  n'l 
READING  CHANGE  RECORDS  FfG.M  CARDS  INSTEAD  OF  TAPE.  THE  FIELDS  r\ 
AND  F2  SET  MARGINS  JUST  AS  I  ,  THE  F-CARD. 


**  *  *  *  *  <i  *  *  *  *  *  *  **  *  *  *  *  #  *  **  ;< * * *  **  *  *  *  **  *  *  *  *  * *  *  *  *  *  **  *  *  * * 

U-CARD.  $F l, U»  TEXT 

**********  *****  *******  *****  *********  ************** 

THIS  CARD  SPECIFIES  THAT  EACH  UCCURKFNC.E  OF  THI-  STRING  f  !  IN 
A  CHANGE  CARD  IOTHLR  THAN  U-CARDS)  IS  TO  BE  REPLACED  HY  THt  TFXT 
STRING  (KITH  STANDARD  RIGHT  END  TREATMENT  | ,  THE  TEXT  MAY  BE  COf.- 
TlMJfcO  ON  AS  MANY  FRtE  TEXT  CARDS  AS  YOU  PLEASE.  LEADING  BLANKS 
ARE  ELIMINATED  AND  STANDARD  RIGHT  END  T«F  A1MENT  IS  IlSfE.  c  I  MIJS1 
HE  A  NON- VAC  UUUS  LITERAL.  THESE  SURST  I  T’.JT  I  CNS  REMAIN  IN  iFhff.T 
UNTIL  A  UX-CARU  IS  EN'COUNTt  RED, 

IF  MORE  THAN  CNt  SUBSTITUTION  IS  IN  EFFECT,  THE'!  F  AOi  IS  M4> 
AB  IMTIO,  IN  THt;  ORDER  RECEIVED,  SO  THAT  SURST  ITUT  T'NS  v-.' I  T"  I 
(PREVIOUS)  SUBSTITUTIONS  ARE  POSSIBLE. 

*♦*  V  **********»*. ***************************  ****  **■'• 

UX-LARD.  SUX 

ft***  I*****************************  **********  ******* 


THIS  CARD  CANCELS  THE  EFFtCT  OF  ALL  PRECEDING  U-CARDS. 

********  **********  *  ********  A*  *******  *************41 

V-CARD.  >V 

***************************  ********* ** ************ 


THIS  CARD  PUTS  THE  PROGRAM  IN  THE  SORTING  MODE,  SO  TP  PF''M' 
UNTIL  A  VX-CARD  IS  MET.  ALL  THE  CARDS  BFTWftN  THr  V-CA^O  AND  1r 
NEXT  FOLLOWING  VX-CARO  ARE  SAID  TO  HE  WITHIN  THE  SCOPE  OF  A  V- 
CARD.  ALL  CAROS  WITHIN  THE  SCOPE  OF  A  V-CAkO  MUST  0F  EITHER  CON¬ 
TROL  CARDS  WHOSE  FIRST  FIELD  IS  A  RECORD  NUMBER  (INCLUDING  k- 
CARDS)  OR  FREE  TEXT  CARDS  GOVERNED  HY  SUCH  A  CONTROL  CARD  P»FCt- 
DING  THEM  WITHIN  THE  SCOPE  OF  THE  SAME  V-CARD.  IF  A  V-C AF  D  OCCURS, 
THEN  A  VX-CARD  MUST  OCCUR  BETWEEN  IT  AND  THE  E-CARD. 

EACH  CARD  WITHIN  THE  SCOFF  WILL  HAVF  A  24-CHA o ACT EF  SE^I^r*- 
KEY  ASSIGNED  TO  IT  IN  THE  FOLLOWING  WAY. 

IF  THE  RECORD  NUMBER  IS  NUMERIC  AND  NON-NULL  THEN  THt  ov 
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CONSISTS  OF  ITS  FIVt  DIGITS  (WITH  LEADING  7L«rts  ADDED)  PAD  ':  > 

ThF  RIGHT  WITH  BLANKS. 

IF  THE  RECORD  NUMBER  IS  A  LITERAL  AND  NON-V  ACUDUS  THt*.  I '  ’■ 
KEY  CONSISTS  OF  ITS  (FIRST  CHARACTERS,  PAWED  CN  THE  V I •".►-t 

WITH  BLANKS. 

IF  THIS  IS  A  K-CARD  THEN  THt  KEY  IS  THE  FIRST  ?J\  L  HA  '<  AC  T  e u-  '• 
OF  ITS  TEXT  FIELD. 

IF  THE  RECORD  NUMBER  IS  NULL  OR  VACUOUS,  OK  IF  THIS  IS  A  FFE  ' 
TEXT  CARD,  THEN  THE  KEY  IS  THE  SAME  AS  THAT  OF  THE  PRECEDING  f. A° !; . 
INITIALLY,  THt  KEY  CONSISTS  OF  ?A  BLANKS  UNTIL  THt  F  IF  ST  NON-NUl..! 
RECORD  NUMBER  IS  MET.  THE  LAST  FOUR  CHARACTERS  OF  THt  KEY  ARC  • 
FOUR-DIGIT  StOUENCE  NUMBER,  TO  ENSURt  THAT  CAROS  WITH  THE  SAME  M- 
CHARACTfcR  KEYS  KEEP  THEIR  ORIGINAL  RELATIVE  C1R0ER. 

THE  CAROS  ARE  NOW  SORTED  3 Y  THt I R  KEYS,  AND  THEN  USED  IN  THt 
USUAL  wAY.  BECAUSE  OF  MEMORY  LIMfTATlUNS  IT  IS  NUT  POSSIBLE  T^ 
REMEMHfc  E  MORE  THAN  TOO  CARDS  AT  A  T I  M  K .  HENCE ,  IF  A  CARD  IN  THi* 
ORIGINAL  SCOPE  IS  "KtCEOED  BY  MORE  THAN  300  CARDS  WHICH  SHO  IL  >  1* 
FACT  FulLOW  IT,  IHEN  IT  WILL  NOT  Hi  PUT  IN  PROPER  SEOUEHCr.  IF 
YUU  ARE  MAKING  A  LARGE  NUMBER  OF  CHANGES  IN  THIS  MOO  E*  THt  R  F  F'^RE , 
THEY  SHOULD  BE  MADE  IN  SECTIONS  SO  THAT  ALL  THE  CAFOS  OF  PNe 
SECTION  PRECEDE  ALL  THE  LARDS  OF  TH F  NFXT  SECTION  AN.’  NO  SKTItlF 
CONTAINS  MORE  THAN  30U  CARDS.  ALL  THE  SECTIONS  MAY  THEN  FALL  IN 
THE  SAME  SCOPE. 

ONLY  THE  FIRST  80  CHARACTERS  OF  THE  CHANGE  CARD,  AFTFR  CAP¬ 
PING  MARGINS  (SEE  F-CARDI  BUT  BEFORE  SUBSTITUTING  (SEE  U-CARD)  A>»L 
KEPT  DURING  THE  SORT.  IF  CARD  INPUT  IS  USED,  OF  COURSE,  THIS  I < 
NO  RESTRICTION.  BUT  IF  TAPE  INPUT  ( SEE  T-CARD)  IS  USED,  YOU  MUST 
MAKE  SURE  YOUR  CHANGE  RECORDS  STAY  WITHIN  THIS  LIMIT  IT  THrV  APfc 
WITHIN  THt  SCOPE  OF  A  V-CARD  (OTHERWISE  THE  NOMINAL  LIMIT  OF  999 
CHARACTERS  APPLIES). 

SINCE  DIGITS  COLLATE  AFTER  ALL  OTHER  CHARACTERS,  ALL  CARDS 
GUVfcRNED  BY  NON-NULL  NUMERIC  FIELDS  WILL  SORT  AFTCP  ALL  CAROS 
GOVERNED  BY  LITERAL  FIELDS  NOT  STARTING  WITH  A  DECIMAL  DIGIT, 
HtNCfc  YOU  MUST  KEEP  YOUR  WITS  ABOUT  YOU  IF  YOU  INCLUDE  NUMERIC  AV> 
LITERAL  Fl-FIELDS  WITHIN  THE  SAMfc  SCOPE. 

EVEN  WITH  ALL  THE  LIMITATIONS  JUST  DESCRIBED,  THIS  FMTl;*- 
CAN  BE  EXTREMELY  USEFUL  UNDER  SOME  C IRCUMSTANCC S,  AND  IS 
BECOMING  FAMILIAR  WITH. 

** **** ***41  **** ****  *****  **#«  ***  ****  *********  **  ♦  * 

VX-CARD.  SVX 

****  **********  **  4*  ***  **  ****  ***  *************  ******* 


THIS  CARD  TERMINATES  THE  SCOPE  OF  A  PR  EC.  ED  I  MG  V-CA*D.  IF,  ' 
MISTAKE,  A  VX-CARD  IS  ENCOUNTERED  WHEN  A  V-CARi)  IS  NOT  IN  CFFFC 
THEN  THE  VX-CARD  IS  IGNORED. 
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************************************************** 

Y-CARD.  SFl, ... ,Y,T£XT 

********************************* ***************** 

IN  THE  STANDARD  EDIT  PROGRAM  THIS  CARD  CONVERTS  THE  PAR AML  T^ 
FIELDS  IUP  TO  B  HE  THEM)  AND  TRANSFERS  CONTROL  TO  SUBROUTINE  "TV* 
WITH  THE  'CARD'  LOCATION  POINTER  SET  AT  THE  'Y'.  ROUTINE  •  )v 
NORMALLY  PRINTS  AN  ALARM  AND  TAKES  THE  NEXT  CARD.  IF  YOU  WANT  T  : 
DO  SOMETHING  SPECIAL)  HOWEVER »  YOU  MAY  WRITE  YOUR  OWN  »0Y»  ROUTINt 
AND  THUS  OBTAIN  AN  AO  HOC  VERSION  UF  THE  PROGRAM  BY  RECOMPILATION. 

************************* ******* ****** ************ 

JOB  DECK  SETUP. 

************************************************** 

IN  ADDI T  ION  TO  THF  CHANGE  IJfcCK  DESCRIBED  ABOVE,  IT  IS  NECES¬ 
SARY  TO  INCLUDE  SYSTEM  CONTROL  CARDS  TO  ENSURE  THAT  THF  MACHINE 
COMPORTS  ITSELF  PROPERLY.  THE  JOB  DECK  THEN  HAS  THF  FOLLOWING 
i '  ,  S  M- 

1.  JOB  CARD. 

2.  TAPE  ASSIGNMENT  CAROS. 

3.  MANIPULATOR  PROGRAM. 

4.  EDIT  PROGRAM. 

5.  CHANGE  DECK. 

THESE  MAY  BE  FALLOWED  BY  SUBUFCKS  TO  CARRY  OUT  ANY  LATE f- 
ACTIONS  THAT  ARE  DESIRED,  SUCH  AS*  FOR  EXAMPLE,  THE  PRINT  P»r;r.eAM 
AND  ITS  CONTROL  CARDS,  ETC. 

).  THE  JOB  CARD  HAS  7-8-9  PUNCHES  IN  COLUMN  I,  «JiH>  IN 
COLUMN  8,  AND  A  FREE  FIELD  STARTING  IN  COLUMN  16  CONSISTING  I'F  SI* 
ITEMS  SEPARATED  BY  COMMAS.  NAMELY,  THE  JOB  NUMBER,  THE  LFTTC? 

YOUR  NAME,  THE  ESTIMATED  TIME  IN  HUNDREDTHS  UF  HOURS,  9R9909, 
99999S.  FOR  E XAMPLfc- 

JOB  23 3, P, SMITH, 20, 999999 , 990999 

NO  ITEM  CAN  BE  LONGER  THAN  SIX  CHARACTERS  AND  NO  S^ACtS  C'V> 
HE  USED. 

?.  TAPE  ASSIGNMENT  CARDS  FOR  EACH  TAPE  TO  BE  USED.  EACH  SUCH 
CARD  HAS  7-8-9  PUNCHES  IN  COLUMN  1,  'ASSIGN*  IN  COLUMN  R ,  ^ 

'  CK«SYSXZN*  IN  COLUMN  16.  AFTER  LEAVING  AT  LEAST  ONE  SPACE  YOU  FA>' 
1  HEN  WRITfc  ANY  COMMENT  ABOUT  THE  TAPE  THAT  YOU  WANT  THE  OPERATE 
TO  READ.  IN  THE  ASSIGNMENT  CODE  'CK*SYSXZN'  THE  »C*  IS  A  CHAK^M 
LETTER,  THE  '  K '  A  TAPE  NUMBER,  'X*  IS  EITHER  A  OR  B »  "Z*  IS  el  Ti->r  •' 

R  OR  U,  AND  ' N'  IS  A  SYMBOLIC  TAPE  NUMBER.  YOU  SHOULD  NORMALLY  US' 

AS  MANY  OF  THE  FOLLOWING  AS  YOU  NEED- 

ASSIGN  A4*SYSAR4  EDIT  INPUT  TAPE  A  (ALWAYS  NEFDF 0  ri'F 

UPDATE) 

ASSIGN  A8=SYSBRS  EDIT  INPUT  TAPE  B  (NEEDED  IF  M-CAR'i 

USED) 

ASSIGN  A7»SYSA«6  CHANGE  TAPE  (NFFf)fcD  IF  T-CARD  IS  USED ) 

ASSIGN  A5«SYSBF.f-  OUTPUT  TAPE  (ALWAYS  NEEDED) 

IF  OTHER  ASSIGNMENTS  ARE  NfcCfcSSAPY  <(E.  IF  NA-,  NB-,  NP-,  r 
NT-CARDS  ARE  USEO),  .wiSCUSS  THE  QUESTION  WITH  A  PROGRAMMER. 

3.  THE  MAN  1  PUL  A  *  >  V  PROGRAM  IS  C  ALL  f;)  IN  FROM  THE  tIBRARY  my  « 

CARO  WITH  7-8  PCNf -ikS  IN  COLUMN  l,  •  LRRl  *  IN  COLUMN  H ,  AND  *!'- 

PACK*  IN  COLUMN  16,  .  L Y- 
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LBRL  INPACK 

4.  THE  EDIT  PROGRAM  IS  SIMILARLY  CALICO,  NA'IflY- 

LBRL  EDIT 

5.  THE  CHANGE  DbCK  IS  AS  OFSCPIHfcD  ABHVfc  IN  XTAI! 


APPENDIX  G 


PRINT  PROGRAM 


1 


-'f.r.-Vj? 

HfV.  27  rcT  lVftS 

1.J-  L)  I  ST R I  HUT  I  o\ 

FRUK-  R.P.  RICH 

SUBJtCT-  7094  PRINT  PROGRAM 

TABU  HP  CONTENTS 


7 HE  PRINT  PROGRAM .  1 

PARAMETER  CARD . . . . .  1 

Kl-  FIRST  CHARACTER  PP.INTd) . * .  ? 

K2-  LEFT  MARGIN*  FIRST  UNF . . .  f 


K3-  LEFT  MARGIN*  PlHtlR  I  I  NFS . . .  1 

K4-  RIGHT  MARGIN .  ? 

Kb-  BLANK 3  BETWEEN  KECOKOS . . . . .  4 

K6-  BLANKS  BETWEEN  LINES . . .  ’ 

c  7-  RIGHT  MARGIN  AOJJbTMf  NT.  .  . . 

KB-  LINES  PER  PAGE....* . . .  i 

k9-  FILE  CONTROL.  .. . . .  '* 

MG-  EAST  CHARACTER  PR  l  NT  F.  IT . .  u 

Kl  1-  JUSTIFY  RIGHT  .-tAKGIN . .  •• 

Kl*’-  NEW  LINE  CHARACTER . • 

K14-  SELECTION  HUGE . '• 

MB-  LINE  NUMBERING . .  . . » . 

K  1 F-  LEFT  MARGIN  FCJK  . . 

KI7-  AUXILIARY  LEFT  MARGIN......... . . . 

MB-  SELECTION  CONTROL . . . <■ 

Kl-;-  PUNCH  CUNTRUL. ..  .  ' 

FV.rMAT  CONTROL  CHARACTERS . 

-iL  AO ER  RECORD .  1 

NEW  PAGE  NUMBER . 1 

FORMAT  CHANGE  RECORD . 7 

CONTENTS  RECORD . . . 

continuation  record- . . . . . 

I.l.  1R  I  NATION  OF  RECORD. . . 

SI  Li  C  T  I  UN  CONTROL . . . 

.1  PAGE  WARNING.. . . . 

oSL  SLCONO  LINE  MARGIN . . . 

KiN-RR  INTInG  CHARACTER . . . 

MYI'otNAT  I  UN  RULES . . . . .  I 

TAPI.  DESIGNATION . .  . .  >  ’ 

usagi  of  the  system .  i 
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sjt  ^  ;>  v  V/  £  #  >r  j}c  Ijt  ij‘  5,x  £  %  :f  y«  i|<  i|.‘  X*  *  Jjs  >r  >X  i'  ft  &  sy  tf-  ft  #  ft  X«  >1?  ft  ft  ft  ft  ft  ft 

THE  PRINT  PROGRAM 

«  v  <*  \- « .-;<  *  v  v  Rt  >}t  *<<»;<  i|t  •;«  <«  #*<■»<>;<  #  >;«  **<«*<<  *  *  *  <t  #  *  *.  s:c  >x  #  ❖  sjf  >;<  >;•  *  >:<  >!•  >:<  -N  * 


1>L  PRINT  PROGRAM  IS  PCS IGNCD  TO  PRINT  TWO  CONTENTS  OF  OVC  *>P 
MORk  MAGNETIC  TAPE  Mlt.S  IN  STANDARD  INFORMATION  PACKAGE  FORMAT. 
EACH  SUCH.  FILE  CONSISTS  OF  RECORDS  UP  TO  10,000  CHARACTERS  LONG, 
THE  LAST  RECORD  iT  If  I N  G  FOLLOWED  BY  A  FILE  MARK.  EACH  RECORD  CON¬ 
SISTS  OF  A  5-DIGIT  RECORD  NUMBER »  FOLLOWED  BY  TWO  FORMAT  CONTROL 
CHARACTERS  (WHOSE  USE  IS  DESCRIBED  IN  DETAIL  BELOW),  POLE  OWED  BY 
THE  TEXT  OF  THE  RECORD#  FOLLOWED  BY  A  TERMINAL  DOLLAR  SIGN.  THIS 
IS,  FUR  EXAMPLE,  THE  FORMAT  PROVIDED  BY  THE  'EDIT’  AND  ’ SEARCH1 
PROGRAMS  OF  THE  INFORMATION  PACKAGE. 

THE  FORMA]  fE  THF  PRINTED  OUTP'JT,  RECORDS  SELECTED  FOR  PRIN¬ 
TING,  ETC.,  ARE  SPECIFIED  JOINTLY  BY  FORMAT  PARAMETERS  AMO  THE 
FORMAT  CONTROL  CHARACTERS  IN  POSITIONS  6-7  OF  EACH  RECORD,  IN  TPS 
FASHION  DESCRIBED  IN  DETAIL  BELOW. 

THE  PRESENT  Mi;  Mu  IS  AN  EXAMPLE  OF  THF  USE  OF  THE  PRINT  PRO¬ 
GRAM. 


#  v  jjc  i':  )j!  $  If  A<  1(:  V  >>  -I'  W  v  if 


PARAMETER  CARD. 

ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  ft  :|c  ta  ft  j)t  ft  ft  j| t  ft  ft  ft  ft  ft ft  ft  ft  ft  ft  ft  if  if  if  if  if  ft  ft  if 


ft  if  ft  ft  ft 


THE  PROGRAM  q t.C-<  MUST  BE  FOLLOWED  BY  A  PARAMETER  CARO  HI 0 
EACH  FILE  UN  THE  TAPE  IP  TO  AND  INCLUDING  THE  LAST  FILE  WHICH  IS 
TO  BE  PRINTED.  IF  LISTINGS  Or  THE  SAME  FILE  IN  MORE  THAN  ON 
FORMAT  ARE  D  i :  S  I K  E  C  ,  1  HEN  A  PARAMETER  CARL  MUST  l?,F  INCLUDED  FOE 

EACH  FORMAT.  GNLV  PARA ML TuRS  WHICH  ARr  TO  BE  CHANGED  FROM  ThET' 
VALUES  FOR  THF.  PR  EC  LOT  NO  Fill!  (OR  FRO*;  ThGIR  INITIAL  VALUES  K 
THIS  IS  THL  V  IKS'  f  III  i  :•  0  TC  ME  3UT  ON  THE  PA-  AMf  TER  CAOO. 
1  HUS ,  IN  PARTICULAR,  IF  \\- ■  CHANGES  A \i:  Rf  OU  IK  ED ,  THF  ^ARAMCUP 
CARD  WILL  BE  BLANK,  BUT  MUST  SIHL  BE  INCLUDED. 

EACH  PARAMETER  RLiv  HIRE'S  A  rir;LO  Or  FIVE  CAS  0  COLUMNS.  Irik 
FIRST  TWO  OF  TriF$r.  C.HL  LEANS  CONTAIN  THE  .NUMBER  OF  THE  PAR  AM£T  ER » 
AND  THE  NEXT  TH  -  f-  Sr  CONTAIN  ITS  VALUE  .  BOTH  SOB  FI  FLOS  A  -  E  RIGHT 
ADJUSTED  AND  LEADING  ?f.KDt'S  MUST  Hi.  PUNCHED.  PUNCHING  STARTS  IN 
COLUMN  ONE  AND  Ci  \TI  \uE  S  UNTIL  ALL  1H"  NECESSARY  PARAMETERS  WAV' 
BEEN  PUNCHED.  THE  REST  r.F  The 
.MAY  BE  PUNCHED  IN  ANY  ORDER  . 

FOR  EXAMPLE,  7  0  SET  PARAMETER 
NUMBER  2  TO  8,  AMO  PARAMETER  NUMBER  T 
WOULD  B t  PUNCHED 


card  is  left  blank,  the  pa&amei :s 


NUMBER 
Tu  15, 


4 

THE 


r,  i-v 


T  0 

F  IRST 


PA  RA”:J  Tf 
.5  COLUMNS 


G4 050020080 TO  IS 


THE  SEVERAL  PAR  W-iCTFRS  Ai  '-  DESCMFi-D  IN  DETAIL  PeLDv..  T‘v 

initial  value  of  laci-  is  given  in  parentheses  immojiatfly  tt<l lo¬ 
wing  THE  PARAMETER  NUMB  El-; . 

THL  STANDARD  VALUES  OF  iHc  PARA'-lt  TEES  DEFINE  A  SI  MC-l.  f  -SPACE:  ’» 
FORMAT  WITH  PRECISELY  100  CHARACTERS  PER  I  INF.  Tr-E  LINES  OF  THF 
RECChD  (EXCEPT  FOR  LINE  MUM  BE  ft  7.(^0)  ARE  NUMBERED  IN  TUf  LF  M 
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PARAMETER  CAROS. 


I'iARGiN.  This  ST  ANuako-Pukma  I  Lisi  INI*  *ILL  HR  UHT  A  1  Nt  J  BY  »>ijTT  |  \U  A 


BLANK  PARAMETER  CARD  AHEAD  OF  1 HF  PARAMETER  CAPOS  R ECU IK CD 
OTHER  LISTINGS  THAT  MAY  BE  OLSIRED.  IT  MAY  BP  USED  T 
CHARACTER  COUNTS  FOR  FURTHER  CHANGES  USING  THt  »F0n* 
Dk SCRIBED  IN  BCC-34S. 


FOR  ANY 
r  >\  r  :  s 
program 


**************************************  ******«i<*4*t 

PARAMETER  I  (001)  FIRST  CHARACTER  PRINTED. 

************** ********** ************************** 


THIS  IS  THE  NUMBER  IF  THE  FIRST  CHARACTER  C1F  THE  RECORD  WHICH 
IS  TO  BE  PRINTED.  IF  IT  IS  LEFT  ECUAL  TO  l  THE  FIRST  CHARACTER 
WILL  BE  PRINTED.  IF  IT  IS  SET  EOUAL  TO  N  THEN  THE  N-TH  CHARACTER 
UF  THE  RECORD  WILL  BE  THE  FIRST  ONE  PRINTED,  THE  FIRST  N- 1  CHARAC¬ 
TERS  BEING  IGNORED. 

SINCE  THE  TEXT  FOR  EACH  RECORD  BEGINS  IN  CHARACTER  POSITION 
8,  THIS  PARAMETER  SHOULD  USUALLY  BE  SET  TO  OOft  FOR  THE  FINAL 
LISTING. 


************************************************** 


PARAMETER  2  (Oil)  LEFT  MARGIN,  FIRST  LINE. 
************************************************** 


THt  PRINTER  LINE  HAS  131  CHARACTER  OOSHIONS.  THIS  PARAMF  T  E  *■’ 
SPECIFIES  THE  CHARACTER  POSITION  IN  WHICH  THr  FIRST  PRINTED  CHARA¬ 
CTER  OF  EACH  RfcCfUO  WILL  APPEAR,  AND  HLNCl  SETS  THE  LEFT  MARGIN 
FOR  TEE  FIRST  LINE  OP  EACH  RECORD. 

?&44444*444444  4*44  v  <<  4  *  4  4  4  4  4  44  *  4  4  *  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 

PARAMETER  3  (Oil)  LS.rT  MARGIN,  OTHFR  LINES. 

************** **** ******  ************************** 

THIS  PARAMETER  SE1 S  Tnfc  LEFT  MARGIN  FOR  THE  SECOND  AND  ALL 
FOLLOWING  LINES  OF  THI  MtCiIK:)  IN  THE  SAMP  WAY  THAT  PARAMFTE  R  ? 
DOES  FOR  THE  FIRST  LINE. 


********************  !***  ;.!*>(.  *****************  ******* 

PARAMETER  4  (110)  MGul  MARGIN. 
************************************************** 

THIS  PARAMETER  SETS  1 1 *L  RIGHT  MARGIN  FOR  ALL  LINES  OF  TR¬ 
USTING,  IN  THE  SENSE  THAI  NOTHING  WILL  BE  PRINTED  TO  THE  RIGHT  OF 
THt  CHARACTER  POSITION  INDICATED.  BUT  SOME  LINES  HAY  ENT  SHOP  T  OF 
THIS  POINT  BECAUSE  OF  WURD- BREAKS  ( SF  F  PARAMLTTR  7).  This  PARAME¬ 
TER  MOST  BE  LESS  THAN  13?,  AND  SHOULD  EXCEED  BOTH  PARAMETERS  >  AM; 
3  BY  AT  LEAST  TWENTY  TO  ENSURE  REASONABLE  RESULTS. 
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PARAifcTfcR  5  !  0  0 1 )  BLANKS  BETWFEG  RECORDS. 

***?******** *9 *4 ****** *************  ******  ********* 

THIS  PARAMt TER  SPECIFIES  THE  NUMBER  OF  BLANK  LINFS  T'-'  Pr 
INSERTED  BETWEEN  THE  LAST  LINE  OF  ONE  RfcClJRD  AND  THE  FIRST  LINT  ff 
THE  NEXT.  THfc  VALUE  0  CQKRfcSPUNDS  Tf)  SINGLf -SPACING,  THE  VALUT  } 
LEAVfcS  ONE  BLANK  LINE,  ETC.  IF  THERE  IS  NUT  ROOM  ON  THE  PRESENT 
PAGE  FOR  THE  NUMBER  OF  BLANK  LINFS  SPECIFIED  THFN  A  NEW  PAGE  WILL 
BE  STARTED,  BUT  THE  UNUSLD  BLANK  LINES  WILL  MIT  HE  CARP  IE D  OVER  T-7 
THE  TOP  OF  THE  NEW  PAGE •  IN  ADDITION  TO  ITS  OBVIOUS  APPLICATION 
THIS  FEATURE  PERMITS  PRINTING  LIE  ONt  RECORD  PER  PAGE ,  IE  DESIRED, 
BY  SETTING  THIS  PARAMETER  GREATER  THAN  PARAMETER  H. 

A  *  *  *  *  *  + 1  *  *  *  *  *  *  *  *  *  *  A  *  *  *  *  *  *  *  *  *  *  *  *  *  *  #  *  *  *  *  *  *  *  *  *  *  #  *  *  *  *  * 

PARAMETER  6  (000)  BLANKS  BETWEEN  LINES. 

**  *  41  ********************  *  **  *********************** 

THIS  PARAMETER  SPECIFIES  TUL  NUMBER  OF  BLANK  LINES  TO  RE  LIFT 
BETWEEN  SUCCESSIVE  LINES  OF  THE  SAME  RECORD.  THE  VALUE  0  CUs'.FS- 
PONDS  TO  SINGLE  SPACING,  THE  VALUI  I  LEAVES  ONE  BLANK  LINE  BETwE)H 
DATA  LINES,  ETC.  IE  THFftF  IS  NUT  K OCM  UN  THE  PRESENT  RACE  FOR  THE 
NUMBER  OF  BLANK  LINES  SPECIE  I LD  THfcO  A  NEW  PAGE  WILL  HF  STAKtEO, 
BUT  THE  UNUSED  BLANK  LINES  WILL  NOT  bC  CAR  PI  El)  OVER  TO  THE  TOP  f;F 
THE  NEW  PAGE. 

************************************************** 

PARAMETER  7  (COO)  RIGHT  MARGIN  ADJUSTMENT. 

************  ***********  *************************** 

IF  THIS  PARAMETER  IS  0  THfcN  EACH  LINE  WILL  fc NO  PRECISELY  AT 
THE  SPECIFIED  RIGHT  MARGIN  POSITION,  AS  SM  BY  PARAMETER  4,  ANO 
THfc  FORMAT  CONTROL  CHARACTERS  (POSITIONS  h  AND  7  UF  THE  RECORD) 
ARE  IGNOREO.  IF  THIS  PARAMETER  IS  1,  THEN  THt  FORMAT  CONTROL 
CHARACTERS  WILL  BE  OBEYED  AND  THE  L  INF  WILL  BE  BROKEN  AT  A  WORD  0*.' 
SYLLABLE  DIVISION  IF  POSSIBLE.  THE  HYPHENATION  RULES  ARE  GIVFN 
BELOW. 

IF  THIS  PARAMfc  TER  IS  2,  THEN  THE  FORMAT  CONTROL  CHARACTERS  IN 
POSITIONS  6  AND  7  OF  THfc  RECORD  WILL  HE  OBfcYED ,  HUT  THF  LING  WILL 
BE  BROKEN  PRECISELY  AT  THE  SPECIFIED  RIGHT  MARGIN  WITHOUT  REGARD 
TO  WORD  DIVISIONS. 

****** *********^** ********************** ***«  ****  ** 

PARAMETER  8  (057)  LINFS  PER  PAGE. 

************************************************** 

THIS  PARAMETER  SETS  THF  MAXIMUM  NUMBER  OT  PRINTER  LINTS  PF- 
PAGE,  INCLUDING  THfc  HEADER  LINES  AN  J  ONE  BLANK  LINfc  FULL  ■•w  I 
THEM.  IF  THE  VALUE  OF  THIS  PARAMETER  IS  GREATER  THAN  57  THEN  T'- 
PAGE  BREAKS  MAY  NOT  MATCH  THfc  TEARING  LINFS  OF  THF  PRINT,.*  <MPN'. 
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PARAMETER  H. 

THE  ACTUAL  NUMBER  OF  LINES  PRINTED  VARIES  FROM  PAGE  TO  PAGE. 
DEPENDING  ON  HOW  THE  KtCORDS  FALL. 

************************************************** 

PARAMETER  9  (OOO)  FILE  CONTROL. 
************************************************** 

IF  THIS  PARAMETER  IS  0  THEN  NO  FILES  FOLLOWING  THIS  ONE  WILL 
BE  PRINTED.  AT  THE  END  OF  THIS  FILE  THE  TAPE  IS  REWOUND  AND  A  NEW 
PARAMETER  CARO  IS  READ  IN  AND  THE  FIRST  FILE  ON  THE  TAPF  WILL  BF 
TREATED  ACCORDING  TO  THE  NEW  SET  OF  PARAMETERS.  IF  THIS  PARAMETER 
IS  ii  THE  PARAMETER  CARO  FOR  THfc  NEXT  FILE  WILL  BE  READ  IN  AND 
EXECUTED  WHEN  THIS  CURRENT  FILE  IS  FINISHED.  IF  THIS  PARAMETER  IS 
2  THE  CURRENT  FILE  WILL  BE  SKIPPED,  AND  THE  PARAMETER  CARD  FOR  THE 
NEXT  FILE  WILL  BE  READ  IN  AND  EXECUTED. 

************************************************** 

PARAMETER  10  (001)  LAST  CHARACTER  PRINTED. 
************************************************** 


THIS  IS  THE  NUMBER,  COUNTING  FROM  THE  END  OF  THE  RECORD,  T* 
THE  LAST  CHARACTER  TO  Bfc  PRINTED.  IF  THE  VALUE  OF  THIS  PARAMFTFR 
IS  1  THEN  THE  LAST  CHARACTER  OF  THE  RECORD  (ALWAYS  A  DOLLAR  SIGN) 
WILL  BE  PRINTED.  IF  IT  IS  TWO  THFN  THE  NEXT  TO  LAST  CHARACTER 
WILL  BE  PRINTED  BUT  THE  LAST  CHARACTER  WILL  BE  IGNORED,  AND  SO  ON. 

SINCE  THE  TERMINAL  DOLLAR  SIGN  IS  NJT  WANTED  ON  MOST  FINAL 
LISTINGS,  THIS  PARAMETER  WILL  USUALLY  BE  SET  TO  002  FOR  SUCH 
LISTINGS. 

************************ ************************** 

PARAMETER  11  (000)  JUSTIFY  RIGHT  MARGIN. 

************************************************** 

IF  PARAMETER  7  I S  NOT  1  THEN  THIS  PARAMETER  IS  IGNORED. 

IF  PARAMETER  7  IS  1  THEN  LINES  ARE  BROKEN  ACCORDING  TO  THF 
HYPHENATION  RULES  SO  AS  NOT  TO  EXCEED  THE  RIGHT  MARGIN  SET  BY 
PARAMETER  4.  IF  PARAMETER  11  IS  0  THE  RIGHT  MARGIN  WILL  THEN  BF 
UNEVEN.  IF  PARAMETER  11  IS  1,  HOWEVER,  ADDITIONAL  SPACES  WILL  BE 
INSERTED  BETWEEN  THF  WORDS  OF  THE  LINE  TO  MAKE  THE  RIGHT  MARGIN 
EVEN. 


************************************************** 

PARAMETER  12  (000)  NEW  LINE  CHARACTER. 

********** ****** *************************** ******* 

THIS  PARAMETER  HAS  THE  FORM  OYX,  AND  PERMITS  ANY  CHARACTER  X 
(OTHER  THAN  ZERO)  TO  BE  CHOSEN  AS  THE  SIGNAL  FOR  STARTING  A  Kf.  W 
LINE,  AND  ANY  CHARACTER  Y  (OTHER  THAN  ZERO)  AS  THE  SIGNAL  TC'  PRINT 
NO  MURE  OF  THIS  RFCORD.  IF  PARAMETER  7  IS  ZERO  THIS  PARAMETER  IS 
IGNORED.  IF  PARAMETER  7  IS  NOT  ZERO  THEN  THE  FOLLOWING  ACTIONS 
TAKE  PLACE  FOR  WHICHEVER  OF  X,  Y  ARE  NUT  *0'. 
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PARAMETER  1Z. 

AS  EACH  LINE  IN  TURN  IS  SELECTED  FOR  PRINTING*  IT  IS  SCANNED 
FOR  THE  FIRST  OCCURRENCE  OF  THF  CHARACTER  X.  IP  THIS  CHAR  ACTE17 
DOES  NOT  OCCUR*  THE  LINE  IS  PRINTED  AS  DETERMINED  BY  THE  OTHER 
PARAMETERS.  BUT  IF  THE  CHARACTER  X  DOES  OCCUR  WITHIN  THE  LINE* 
THEN  THE  X  IS  REPLACED  BY  A  BLANK  AND  THE  LINE  IS  TERMINATED  AT 
THAT  POINT.  THE  FOLLOWING  LINE  WILL  START  WITH  THE  NEXT  NON-BLANK 
CHARACTER. 

THE  SPECIAL  CHARACTER  X  MAY  OCCUR  SEVERAL  TIMES  WITHIN  THF 
SAME  RECORD  IF  DESIRED*  AND  EACH  OCCURRENCE  WILL  START  A  NEW  LINE. 

IF  THE  NEW  LINE  CHARACTER  X  IS  IMMEDIATELY  FOLLOWED  BY  A 
COMMA*  THEN  THE  COMMA  AS  WELL  AS  THE  NEW  LINE  CHARACTER  WILL  BF 
ERASED,  AND  THE  LEFT  MARGIN  FOR  THE  NEW  LINE  WILL  BE  SET  BY  PARA¬ 
METER  17  INSTEAD  OF  BY  PARAMETER  3. 

IF  Y  IS  NOT  0,  THE  THF  RECORD  IS  PRINTED  ONLY  UP  TO  (BUT  NOT 
INCLUDING)  THE  LEFTMOST  I NSTANCF  OF  THE  CHARACTER  Y  MET  IN  THE 
SCAN  DESCRIBED  ABOVE. 

THIS  FEATURE  MAY  ONLY  BF  USED  WITH  NORMAL  RECORDS,  NOT  WITH 
HEADERS,  FORMAT  RECORDS.  TABLF  OF  CONTENTS  RECORDS,  ETC. 

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  v  **  *  *  *  *  *  *  *  *  *  *  *  *  *  «c  *  *  *  *  *  *  *  *i  * 

PARAMETER  14  (000)  SELECTION  MODE. 

********************************************  ****** 

IF  THIS  PARAMETER  IS  ZERO  THEN  THF  WHOLE  FILE  WILL  BE  LISTED. 
IF  THIS  PARAMETER  IS  I  THEN  ONLY  SELECTED  RECORDS  WILL  BE  LISTED, 
AS  SPECIFIED  BY  SELECTION  CARDS  IMMEDIATELY  FOLLOWING  THE  PARAME¬ 
TER  CARD. 

EACH  SET  OF  CONSECUTIVE  RECORDS  TO  bC  LISTED  REQUIRES  A  CARD 
GIVING  IN  COLUMNS  1-5  THE  NUMBER  OF  THE  FIRST  RECORD  OF  THE  SE¬ 
QUENCE  AND  IN  COLUMNS  6-10  THE  NUMBtR  OF  THE  LAST  RECORD  OF  THF 
SEQUENCE.  THUS  TO  PRINT  RECORDS  THRFE  THROUGH  NINE  INCLUSIVE  WOULD 
REQUIRE  A  SELECTION  CARD  WITH  COLUMNS  1 - l C  PUNCHED  AS  FDLLOWS- 
0000300009 

IF  THE  SEQUENCE  CONSISTS  OF  ONLY  ONE  RECORD  THEN  UNIY  COLUMNS 
1-5  NEED  TO  BE  PUNCHED,  AND  COLUMNS  6-10  MAY  BF  LEFT  BLANK. 

AS  MANY  SUCH  SEQUENCES  AS  DESIRED  MAY  BE  SELECTED,  AND  THFY 
MAY  BE  IN  ANY  ORDER.  THE  StQUbNCfcS  WILL  BE  LISTED  ONE  AFTER  THE 
OTHER  IN  THE  SAME  ORDER  AS  THEIR  SELECTION  CARDS,  REGARDLESS  DF 
THEIR  ORDER  ON  THE  INPUT  TAPE. 

THE  SET  OF  SELECTION  CARDS  MUST  BE  FOLLOWED  BY  A  CARD  PUNCHED 
99999  IN  COLUMNS  1-5  TO  TERMINATE  THE  LISTING  OF  THE  CURRENT  FILE. 

************************************************** 

PARAMETER  15  (009)  CHARACTER  POSITION  OF  LINE  NUMBER. 

************************************************** 

THIS  PARAMETER  SPECIFIES  THE  CHARACTER  POSITION  IN  WHICH  THE 
LEAST  SIGNIFICANT  DIGIT  OF  THE  LINE  NUMBER  IS  TO  BE  PRINTED.  IF 
THIS  PARAMETER  IS  SET  TO  ZERO,  NO  LINE  NUMBER  WILL  BE  PRINTED. 
THE  SEQUENCE  OF  LINE  NUMBERS  IS  THE  SAME  AS  THAT  USED  BY  THF  FOIT 
PROGRAM,  NAMELY  0,1,... 
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**********************************************  **** 

PARAMETER  16  (Oil)  LEFT  MARGIN  FOR  HEADINGS. 

************************************************** 

THIS  PARAMETER  SPECIFIES  THE  LEFT  MARGIN  FOR  SEVERAL  KINDS  OF 
LINES  SPECIFIED  BY  FORMAT  CONTROL  CHARACTERS  IN  POSITION  SIX  OF 
THE  FILE  RECORD,  SUCH  AS  PAGE  HEADINGS,  LINES  STORED  FOR  TABLE  OF 
CONTENTS,  ETC. 

************************************************** 

PARAMETER  17  (016)  AUXILIARY  LEFT  MARGIN. 
************************************************** 

IF  A  NEW-LINE  CHARACTER  (SEE  PARAMETER  12)  OCCURS  AND  IS 
IMMEDIATELY  FOLLOWED  BY  A  COMMA,  THEN  THIS  PARAMETER,  RATHER  THAN 
PARAMETER  3,  WILL  BE  USED  TO  SET  THE  LEFT  MARGIN  OF  THE  NEXT  LINF. 

************************************************** 

PARAMETER  18  (000)  SELECTION  CONTROL. 
************************************************** 

THIS  PARAMETER  SPECIFIES  THE  LEVEL  OF  SELECTION  FOR  RECORDS 
WITH  AN  S  IN  COLUMN  6  AND  A  DIGIT  IN  COLUMN  7,  AS  EXPLAINED  UNDER 
FORMAT  CONTROL  CHARACTERS. 

************************************************** 

PARAMETER  19(000)  PUNCH  CONTROL. 
************************************************** 

THIS  PARAMETER  GOVERNS  THE  PUNCHING  OF  LINES  OF  TF XT  ON 
CARDS.  IF  IT  IS  ZERO  THEN  THE  LINES  ARE  PRINTED  AND  NOT  PUNCHED. 
IF  IT  IS  1  THEN  THE  LINES  ARE  PUNCHED  AND  NOT  PRINTED.  IF  IT  IS  ? 
THEN  THE  LINES  ARE  BOTH  PRINTED  AND  PUNCHED.  THIS  APPLIES  TO  TEXT 
LINES  ONLY  -  SUCH  SPECIAL  RECOROS  AS  PAGE  HEADINGS,  TABLF  OF 
CONTENTS  ENTRIES,  ETC.,  ARE  ALWAYS  PRINTED  AND  NEVER  PUNCHED, 
REGARDLESS  OF  THE  SETTING  OF  THIS  PARAMETER. 

REMEMBER  THAT  A  PUNCHED  CARD  ONLY  HAS  80  COLUMNS,  SO  THAT  IF 
PARAMETER  4  IS  GREATER  THAN  80  THEN  INFORMATION  WILL  RE  LOST  FROM 
THE  RIGHT  END  OF  THE  LINE. 

************************************************** 

FORMAT  CONTROL  CHARACTER. 

************************************************** 


THE  FIRST  FIVE  CHARACTERS  nF  EACH  RECORD  ARE  THE  R EC DPO 
NUMBER.  CHARACTERS  6  AND  7  ARE  NORMALLY  LEFT  BLANK. 

CHARACTERS  6  ANO  7  MAY  BE  USED  FOR  FORMAT  CONTROL  IN  ANY  OF 
THE  FOLLOWING  WAYS,  PROVIDING  PARAMETER  7  IS  A  ONE.  IF  PARAMETER 
7  IS  ZERO  THEN  EACH  RECORO  IS  PRINTED  AS  IS  ANO  THE  FORMAT  CONTROL 
IS  IGNORED. 
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************************************************** 

HEADER  RECORO. 

************************************************** 

THE  PRINT  PROGRAM  WILL  STORE  UP  TO  10  LINES  OF  PAGE  HEADING 
INFORMATION*  TO  BE  PRINTED  AT  THE  TOP  OF  EACH  PAGE.  THESE  LINES 
HAVE  INDEXES  IFOR  PURPOSES  OF  THIS  DISCUSSIONI  Ot  1*  ...,  9  FROM 
TOP  TO  BOTTOM. 

EACH  HEADER  LINE  MAY  BE  STORED  FOR  LATER  USE  BY  MEANS  OF  A 
RECORD  WITH  • H'  IN  COLUMN  6  AND  THE  LINE  INDEX  I  I =0* l , . . . ♦ 9 )  IN 
COLUMN  7.  CHARACTERS  8-END  OF  THIS  RECORD  ARE  STORED  AS  THE  I-TH 
HEADING  LINE  ANO  ALL  HEADING  LINFS  WITH  LARGER  INDEXES  ARE  ERASFD. 
A  BLANK  IN  COLUMN  7  IS  INTERPRETED  AS  ZERO. 

AN  ASTERISK  IN  COLUMN  6  STORES  A  NEW  HEADER  LINE  AND  ERASES 
THE  FOLLOWING  LINES  JUST  AS  AN  'H*  IN  COLUMN  6  DOES.  BUT  IN  ADDI¬ 
TION,  THE  ASTERISK  FORCES  A  NEW  PAGE  FORTHWITH  ALSO. 

EACH  HEADER  LINE  IS  PRINTED  AS  IT  STANDS,  WITH  THE  CHARACTER 
IN  COLUMN  8  OF  THE  HEADER  RECORD  APPEARING  ON  THE  PRINTED  PAGF  IN 
THE  POSITION  SPECIFIED  BY  PARAMETER  16.  A  PRINTER  LINE  CAN  CONTAIN 
AT  MOST  131  CHARACTERS,  SO  IF  THE  HEADER  RECURD  IS  TOO  LONG  NOT 
ALL  OF  IT  WILL  BE  PRINTED.  ALSO  THE  PAGE  NUMBER  IS  WRITTEN  OVER 
THE  FIRST  HEADER  LINE  (THE  ONE  WITH  INDEX  0)  WliH  ITS  LEAST  SIGNI¬ 
FICANT  DIGIT  AT  THE  LOCATION  SPECIFIED  BY  PARAMETER  4.  IT  IS  USUAL 
TO  KEEP  HEADERS  SHORT  ENOUGH  TO  FIT  WITHIN  THE  MARGINS  YOU  EXPECT 
TO  USE. 

THE  STOP  AND  NEW  LINE  CHARACTERS  SPECIFIED  BY  PARAMETER  12 
ARE  IGNOREO  IN  HEADER  LINES. 

THE  • H*  AND  IN  COLUMN  6,  LIKE  THE  OTHER  FORMAT  CONTROL 

CHARACTERS,  HAVE  ND  EFFECT  IF  PARAMETER  7  IS  ZERO. 

************************************************** 

NEW  PAGE  NUMBER. 

************************************************** 

PAGES  ARE  USUALLY  NUMBERED  CONSECUTIVELY,  STARTING  AT  l. 

IF  COLUMN  6  IS  AN  N  AND  COLUMNS  8-10  CONTAIN  A  THREE-DIGIT 
DECIMAL  NUMBER,  THEN  A  NEW  PAGE  NUMBERING  SEQUENCE,  RFGINNING  AT 
THAT  NUMBER,  WILL  BE  BEGUN  AT  THE  TOP  OF  THE  NEXT  PAGE. 

************************************************** 

FORMAT  CHANGE  RECORD. 

************************************************** 

IF  CHARACTER  6  IS  AN  F  AND  PARAMETER  7  IS  ONF,  THFN  THIS 
RECORO  IS  NOT  PRINTED,  BUT  RATHER  IS  USED  TO  CHANGE  THE  VALUES  OF 
THE  PARAMETERS.  THE  NEW  PARAMETERS  ARE  SPECIFIED  EXACTLY  AS  ON  L 
PARAMETER  CARD,  CHARACTER  6  OF  THIS  RECORD  CORRESPONDING  TO  COLUMN 
ONE  OF  THE  PARAMETER  CARO. 

IF  PARAMETER  7  IS  ZERO  AT  THE  TIME  THIS  RECORD  IS  READ  THFN 
THE  FORMAT  CONTROL  CHARACTER  *F»  IS  IGNOREO,  THE  RECORD  IS 
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PRINTED,  AND  PARAMETERS  ARE  NOT  CHANGED.  HENCE  PARAMETER  7  CANNOT 
BE  CHANGED  FROM  ZERO  BY  THIS  MEANS,  A  PARAMETER  CARO  BEING  USED 
INSTEAD. 

ft************************************************ 

CONTENTS  RECORD 

****************** 4****+ ********** **************** 

IF  CHARACTER  6  IS  A  C  AND  PARAMETER  7  IS  ONE,  THEN  THIS 
RECORD  IS  NOT  PRINTED  AT  THIS  POINT  IN  THE  TEXT,  BUT  IS  STORED  AS 
A  TABLE  OF  CONTENTS  ENTRY,  WITH  THE  NUMBER  OF  THE  CURRENT  PAGE 
INSERTED  AT  ITS  RIGHT.  A  PLUS-ZERO  CHARACTER  MUST  NOT  BE  USED  IN  A 
CONTENTS  RECORD,  SINCE  THIS  CHARACTER  IS  USED  IN  A  SPECIAL  WAY  BY 
THE  STORAGE  ROUTINE.  THE  STOP  AND  NEW-LINE  CHARACTERS  (SE*  PARAME¬ 
TER  12)  ARE  IGNORED.  AT  MOST  130  CHARACTERS  (STARTING  AT  CHARACTER 
POSITION  8  OF  THE  TAPE  RECORD)  WILL  RE  STORED. 

IF  A  CONTENTS  ENTRY  REQUIRES  MURE  THAN  ONE  LINE  (TO  LET  THf 
RIGHT  MARGIN  MATCH  THAT  OF  THE  MAIN  LISTING)  THE  CONTINUATION  CARD 
DESCRIBED  BELOW  MAY  BE  USED  FOR  SECOND  AND  FOLLOWING  LINES. 

EACH  CONTENTS  ENTRY  WILL  HAVE  ITS  LEFT  MARGIN  DETERMINED  RY 
THE  VALUE  OF  PARAMETER  16  AT  THE  TIME  THE  ENTRY  IS  MET  IN  THF 
FILE.  BUT  THE  RIGHT  MARGIN  OF  THE  TABLE  OF  CONTENTS  IS  DETERMINED 
BY  THE  VALUE  OF  PARAMETER  4  AT  THE  END  OF  THE  FILE. 

************************************************** 

CONTINUATION  RECORD. 

************************************************** 

IF  CHARACTER  6  IS  A  U  AND  PARAMETER  7  IS  ONE,  THEN  THIS 
RECORD  IS  NOT  PRINTED,  BUT  RATHER  IS  STORED  AS  A  TABLE  OF  CONTENTS 
ENTRY  IN  THE  SAME  FORMAT  AS  THE  CONTENTS  RCCORD,  EXCEPT  THAT  THE 
PAGE  NUMBER  IS  OMITTED. 

THIS  FEATURE  MAY  BE  USED  TO  PROVIDE  A  TITLE  FOR  THF  TABLE-OF- 
CONTENTS  PAGE  AND  TO  PROVIDE  FOR  THOSE  CONTENTS  ENTRIES  WHICH 
REQUIRE  MORE  THAN  ONE  LINE. 

************************************************** 

ELIMINATION  OF  RECORD. 

************************************************** 

IF  COLUMN  6  I S  AN  E  AND  PARAMETER  7  IS  NOT  ZERO,  THEN  THIS 
RECORD  WILL  BE  COMPLETELY  IGNORED  BY  THE  PRINT  PROGRAM.  THIS 
FEATURE  PERMITS  THE  INCLUSION  OF  SIGNAL  RECORDS  OF  VARIOUS  KINDS 
(FOR  THE  USE  OF  OTHER  PROGRAMS)  WITHOUT  INTERFERING  WITH  THF 
PRINTED  OUTPUT. 
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*  *  ******  **  ***  *  *  *  **  ******  « ******  ***************  it* 

SELECTION  CONTROL. 

************************************************** 

IF  PARAMETER  7  IS  NOT  ZERO  AND  A  RECORD  HAS  AN  S  IN  COLUMN  6 
AND  A  DIGIT  IN  COLUMN  7  THEN  THAT  DIGIT  IS  COMPARFr*  with  THE  VALUE 
OF  PARAMETER  18.  THE  RECORD  IS  PRINTED  IF  THE  DIF'  IN  COLUMN  7  IS 
LESS  THAN  OR  EQUAL  TO  PARAMETER  IB,  OTHERWISE  IT  IS  IGNORED. 

*************************** ****** ***************** 

NEW  PAGE  WARNING. 

************************************************** 

IF  CHARACTER  6  IS  A  DIGIT  THEN  THE  ONE  OR  TWO  DIGIT  NUMBER  N 
Iu  CHARACTERS  6-7  IS  USED  AS  A  PAGE-END  WARNING.  THE  PRESENT 
rflCOD  WILL  START  A  NEW  PAGE  UNLESS  THE  PRESENT  PAGE  HAS  ROOM  FOR 
AT  L  LAST  N  MORE  PRINTER  LINES  (COUNTING  THE  FIRST  LINE  OF  THIS 
wbCOHD  AS  THE  FIRST  OF  THE  N  LINES*  AND  COUNTING  ANV  BLANK  LINES 
THAT  MAY  BE  CALLED  FOR. I 

THIS  MAY  BE  USED  WHENEVER  IT  IS  UNDESIRABLE  (BECAUSE  OF  A 
IALLl*  PARAGRAPH  HEADING*  ETC.)  TO  BREAK  A  PAGE  IN  THE  MIDDLE  OF 
THE  N  LINES  INVOLVED.  ALSU,  IF  N  IS  GREATER  THAN  PARAMETER  B, 
ThIS  FEATURE  PERMITS  FORCING  A  NEW  PAGE  WITHOUT  CHANGING  THE  PAGE 
HEADINGS. 

***************************  *********************** 

USE  SECOND  LINE  MARGIN. 

******** ************** **************** ** ********** 

IF  CHARACTER  6  IS  AN  L  THEN  THE  FIRST  LINE  OF  THIS  RECORD  IS 
STARTED  AT  THE  LEFT  MARGIN  SPECIFIED  BY  PAR AMET FR  3  INSTEAD  OF 
THAT  SET  BY  PARAMETER  2.  THE  OTHER  LINES  OF  THE  RECORD,  IF  ANY, 
WILL  BE  SET  BY  PARAMETER  3,  AS  USUAL. 

THIS  IS  CONVENIENT  WHEN  SINGLE  LINES  ARE  DISPLAYED  IN  RUNNING 
TEXT,  AND  THE  LINE  FOLLOWING  THE  DISPLAYED  LINE  IS  TO  BF  TREATED 
LIKE  AN  INTERNAL  LINE  OF  THE  PARAGRAPH. 

************************************ ************** 

NON-PRINTING  CHARACTER. 

*************************** *********************** 

THE  SEMICOLON,  PUNCHED  11-6-8  ON  A  CARD*  IS  A  NON-PRINT  IMG 
CHARACTER  WHICH  CAN  BE  USED  IN  SEVERAL  WAYS. 

FOR  EXAMPLF,  IF  A  BLANK  LINE  IS  DESIRED  BETWEEN  TWO  RECORDS 
WHEN  PARAMETER  6  IS  SET  TO  ZERO,  ONE  MAY  OF  COURSE  CHANGE  PARAME¬ 
TER  5  TO  1  BY  A  FORMAT  CHANGE  RECORD  AND  THEN  CHANGE  IT  RACK 
LATER.  BUT  IT  IS  EASIER  TO  INSERT  A  RECORO  CONTAINING  ONLY  A 
SEMICOLON  IN  COLUMN  8,  SINCE  SUCH  A  RECORD  PRINTS  A  BLANK  LINE. 

ALSO,  IF  THE  RIGHT  MARGIN  IS  BEING  JUSTIFIED  (PARAMETER  II 
EQUAL  TO  1)  AND  YOU  WANT  TO  AVOID  THE  INSERTION  OF  JUSTIFYING 


G  (continued) 


r094  PRINT  PROGRAM.  jr, 

YON-Pfi  !  NT  INC  CHAR  ACT  ER. 

ES  AT  ANY  POINT  IN  THE  LINE,  YOU  MAY  USE  A  SEMICOLON  INSTEAD 
SPACE  AT  THAT  POINT. 

IF  THE  TEXT  OF  A  RECORD  ENDS  WITH  A  DOLLAR  SIGN*  THIS  DOLLAR 
MAY  BE  FOLLOWED  WITH  A  SEMICOLON  TO  PREVENT  CONFUSING  IT  WITH 
TERMINAL  DOLLAR  SIGN  INSERTED  AUTOMATICALLY  BY  THE  FOIT  PKO- 


****************************4*****  +  **  ******  *  ***  «,  ** 

HYPHENATION  RULES. 

***********************  ***  *  *  ***  *******  ******  *****  * 

THE  RULES  FOR  BREAKING  WORDS  AT  THE  END  OF  A  LINE  (WHEN 
kMETER  7  IS  EQUAL  TO  1)  MAY  BE  SUMMARIZED  AS  FOLLOWS. 

RULE  1.  IF  A  SPACE*  VIRGULE  OR  HYPHEN  LIES  WITHIN  SIX  CHARAC¬ 
TERS  OF  THE  RIGHT  MARGIN  THEN  THE  LINE  IS  BROKEN  IMMEDIA¬ 
TELY  FOLLOWING  THAT  SPACE,  VIRGULE  OR  HYPHEN,  AND  NO 
ADDITIONAL  HYPHEN  IS  INSERTED. 

RULE  2.  THE  PART-WORD  CARRIED  OVER  TO  THE  NEXT  LINF  MUST 
CONTAIN  AT  LEAST  ONE  VOWEL  OTHER  THAN  A  FINAL  E  OR  THE 
WORD  ENDINGS  -ES*  -ED. 

RULE  3.  THE  PART-WORD  CARRIED  OVER  TO  THE  NEXT  LINE  NEVFR 

BEGINS  WITH  A  VOWEL. 

RULE  4.  THE  PART-WORD  CARRIED  OVER  TO  THE  NEXT  LINE  NEVER 

STARTS  WITH  A  DOUBLED  CONSONANT. 

RULE  5.  THE  LINE  BREAK  NEVER  OCCURS  BETWEEN  THE  TWO  LETTERS 
OF  THE  FOLLOWING  SPECIAL  PAIRS-  CH,  GH,  PH*  SH,  TH,  WH* 
OM*  VOWEL  +  N*  VOWEL  +  R;  BR*  CR*  DR,  FR,  GR,  PR,  TR,  WR, 

RULE  6.  THE  PART-WORD  PRECEDING  THE  BREAK  MUST  CONTAIN  A 

VOWEL. 

THESE  RULES  USUALLY  PROVIDE  ACCEPTABLE  WORD  BREAKS.  AN  OCCA- 
)NAL  VERY  BAD  BREAK  CAN  BE  AVOIDED  BY  EDITING  A  HYPHEN  INTO  THE 
ID  INVGLVED  TO  FORCF  THE  BREAK  WHERE  YOU  WANT  IT. 

******************** *********************** ******* 

TAPE  DESIGNATION 

************************************************** 

THE  PRINT  PROGRAM  EXPECTS  ITS  INPUT  TAPE  FILE  TO  BE  UN- 
DCKED  ON  SYSTEM  TAPE  UNIT  SYSBR6.  IF  THIS  IS  NOT  WHAT  YOU  IN¬ 
YO.  THEN  THE  PARAMETER  CARDS  SHOULD  BE  PRECEDED  BY  A  TAPE  OESIG- 
T ION  CARD  WITH  THE  CORRECT  SYSTEM  NAME  SYSXZN  IN  COLUMNS  l-fc  FOR 
UNBLOCKED  TAPE,  OR  THAT  NAME  PRECEDED  BY  A  MINUS  SIGN  IN  CO¬ 
HNS  1-7  FOR  A  BLOCKED  TAPE. 

************************************************** 

USAGE  OF  THE  SYSTEM 

************************************************** 

IN  GENERAL,  ONE  OF  THE  MAIN  PROBLEMS  ASSOCIATED  WITH  USING 
IMPUTERS,  ESPECIALLY  ON  A  LARGE  SCALE  AS  AT  OUR  INSTALLATION,  IS 
IE  TIME  LAPSE  BETWEEN  SUBMITTING  A  JOB  TO  BE  RUN  AND  RECEIVING 
(E  RESULTS.  THUS,  IT  IS  DESIRABLE  TO  DO  AS  MUCH  OURING  ONE  ACCESS 
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USAGE  OF  THE  $YST 

TO  THE  COMPUTER  AS  '•'OSSinLfc.  TO  MCOMPUSH  THIS  END,  THE  INFORMA¬ 
TION  PACKAGE  I IPS»  Is  DESIGNED  SQ  THAT  ANY  CR  ALL  OF  THE  PROGRAMS 
BELONGING  TO  IT  MAY  3E  PUN  DURING  ONE  TIME  ON  THE  COMPUTER,  IN  ANY 
ORDER  DETERMINED  BY  THE  USER  AND  AS  MANY  TIMES  AS  NEEDED. 

IT  IS  IMPORTANT  THAT  THE  USER  BE  FAMILIAR  WITH  THE  GENERAL 
DECK  SETUP  FOR  IPS  AND  UNDERSTAND  THE  NECESSARY  CONTROL  CARDS  FOR 
THE  SYSTEM.  A  MORE  GENERAL  DISCUSSION  WILL  BE  FOUND  IN  BCC-351, 
WHICH  DESCRIBES  THE  INFORMATION  PACKAGE  IOF  WHICH  THE  PRINT  PRO¬ 
GRAM  IS  ONLY  ONE  PIECE)  AS  A  UNIT. 

FIRST  IT  IS  NECESSARY  TO  IDENTIFY  YOURSELF  TO  THE  SYSTEM  AND 
PROVIDE  CERTAIN  BOOKEEPING  INFORMATION.  THIS  IS  ACCOMPLISHED  WITH 
THE  * JOB'  CARD  PUNCHED  AS  FOLLOWS. 

COL.  I  -  THE  PUNCHES  7,8,9 

COLS.  8-10  -  THE  WORD  •JOB* 

COLS.  16-  -  JOB  NUMBER, P, YOUR  NAME ,E ST IMATED  TIME  IN  HUN¬ 

DREDTHS  OF  HOURS, 999999, 999999 

NEXT  THE  SYSTEM  MUST  BE  TOLD  WHICH  TAPE  DRIVES  (OR  AUXILIARY 
STORAGE  MEDIUM)  ARE  TO  BE  USEO  AND  THE  OPERATOR  INFORMED  OF  WHAT 
FILES  TO  BE  MOUNTED.  THIS  IS  ACCOMPLISHED  BY  THE  'ASSIGN*  CARD 
IFOR  EACH  TAPE  USED)  AS  FOLLOWS 

COL.  I  -  THE  PUNCHES  7,8,9 

COLS.  8-13  -  THE  WORD  'ASSIGN* 

COLS.  16-24  -  THE  STRING  'CK*SYSXZN*  WHfcRE  CK  IS  THE  PHYSICAL 
UNIT  TO  BE  USED  AND  SYSXZN  IS  THE  SYMBOLIC  NAME 
REFERENCED  8Y  THE  PROGRAM. 

COLS.  26-  -  COMMENTS  TO  THE  OPERATOR  SUCH  AS  TAPE  TO  MOUNT. 

THE  USER  SHOULD  CHECK  WITH  THE  PERSON  TO  WHOM  HE  SURMJTS  HIS 
JOB  TO  BE  SURE  THAT  THE  PHYSICAL  HARDWARE  {SUCH  AS  TAPE  DRIVES) 
WHICH  HE  IS  REQUESTING  IS  AVAILABLE. 

NOW  IT  IS  TIME  TO  GET  IPS  INTO  THE  MACHINE.  THE  FOLLOWING 
CARO,  CALLED  AN  *LBRL '  CARD,  ACCOMPLISHES  THIS. 

COL.  1  -  THE  PUNCHES  7,8 

COLS.  8-11  -  THE  WORD  '  L BR  L  • 

COLS.  16-21  -  THE  WORD  • INPACK*  I  FOR  INFORMATION  PACKAGE) 

THE  SUB-PROGRAMS,  EDIT  AND  PRINT,  ARE  EACH  OBTAINED  8 Y  t 
SINGLE  • LBRL*  CARD.  NAMELY, 

COL.  I  -  THE  PUNCHES  7,8 

COLS.  8-11  -  THE  WORO  *LBRL* 

COLS.  16-  -  THE  WORO  'EDIT*  OR  'PRINT*  DEPENDI NG  TN  THE 

PROGRAM  NEEDED. 

FOLLOWING  THIS  CARO  MUST  BE  THE  CARD  DECK  SPECIFYING  INPUTS 
FOR  THAT  PROGRAM. 

ASSUME,  FOR  EXAMPLE,  THAT  YOU  WANT  TO  PRINT  A  FILE  OF  BLOCKED 
RECORDS  FROM  TAPE  NUMBER  100,  UN  THE  USUAL  PHYSICAL  UNIT  AS,  WIT^ 
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THE  USUAL  DESIGNATION  SVS0R6.  ASSUME  FURTHER  THAT  THE  FILE  CON¬ 
TAINS  ITS  OWN  FORMAT  RECORDS*  EXCEPT  FOR  PARAWETEk  7,  which  MUST 
BE  SET  TO  OOl  BY  A  PARAMETER  CARD.  ASSUME  THAT  YOUR  NAME  IS  'DOE ' 
AND  YOUR  JOB  NUMBER  IS  1023. 

THEN  THE  FOLLOWING  DECK  SETUP  WOULO  BE  REQUIRED. 
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PRINT 
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